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JOINT  SESSION 

Monday,  September  23, 1996 
Opening  Remarks 

President  Bradley:  Good  Morning.  As  president  of  the  American  Railway  Bridge  and 
Building  Association  and  on  behalf  of  the  Roadmasters  and  Maintenance  of  Way  Association 
of  America,  I  declare  the  101st  annual  conference  of  the  American  Railway  Bridge  and 
Building  Association  and  the  108th  annual  conference  of  the  Roadmasters  and  Maintenance  of 
Way  Association  to  be  open  and  in  joint  session. 

Before  we  begin,  let's  do  a  little  housekeeping  -  please  note  there  are  exit  signs  above 
each  door.  We  are  on  the  second  floor  and  there  are  stairways  right  outside  the  door  and  at  the 
other  end  of  the  hallway  near  the  Cotillion  Room  where  the  REMSA  coffee  bar  was  located. 
The  security  staff  here  is  trained  in  administering  CPR  and,  we  are  in  Chicago,  so  by  just  dial- 
ing 91 1  you  will  reach  emergency  services. 

I  welcome  each  of  you  here  today  and  I  would  like  to  thank  you  for  your  participation 
and  support  in  both  of  these  fine  organizations.  The  program  promises  to  be  both  interesting 
and  problem  solving  and  should  be  of  interest  to  all  so  we  don't  want  to  waste  any  time  here 
today. 

We,  once  again,  have  survey  forms!  As  you  all  know,  survey  forms  have  become  a  part 
of  our  lives.  Completing  these  won't  take  much  of  your  time,  but  please  make  an  effort  to  com- 
plete them  and  turn  them  in  to  the  registration  desk  or  any  of  the  directors  you  may  see.  We  do 
read  them  and  try  to  act  upon  your  suggestions. 

It  is  proper  at  this  time  that  we  pause  to  ask  for  divine  guidance  and  inspiration  prior  to 
beginning  this  conference.  At  this  time  I  would  like  to  call  on  someone  who  is  very  instru- 
mental in  getting  me  involved  and  who  is  also  one  of  B&B's  past  presidents,  John  Kapp,  to 
give  the  invocation.  John. 


INVOCATION 

John  Kapp 

B&B  Past  President 

Assistant  Chief  Engineer  -  Construction  Eastern  Lines 

Conrail 

Let  us  pray.  Kind  heavenly  Father,  we  thank  You  for  all  the  blessings  that  You  have 
bestowed  upon  us  and  our  families  during  the  past  year.  We  ask  for  Your  continued  support  of 
the  leaders  and  speakers  at  this  year's  conference  as  they  share  their  knowledge  and  wisdom 
with  all  of  us  so  that  we  may  use  what  we  learn  to  develop  new  ideas  that  will  better  serve  all 
mankind.  Help  us  to  enjoy  the  fellowship  of  our  gatherings,  and  to  develop  new  friendships 
that  will  grow  throughout  our  lives. 

Be  with  us  throughout  the  upcoming  year  to  grant  us  the  peace  and  relaxation  that  only 
comes  through  our  faith  and  belief  in  You,  Amen. 

President  Bradley:  Thank  you,  John.  At  this  time  I  would  like  to  introduce  the  B&B 
Board  of  Directors.  As  I  call  their  names,  I  ask  they  stand  and  be  recognized.  I  also  ask  the 
audience  to  hold  your  applause  until  all  have  been  introduced. 

Senior  vice  president,  Joe  Lileikis,  senior  engineer  structures,  Amtrak;  junior  vice  presi- 
dents, Bob  Carter,  manager  public  programs,  BNSF;  David  Franz,  bridge  engineer,  Kansas 
City  Southern;  treasurer,  Donald  Lewis,  assistant  engineer  structures,  Illinois  Central. 

Directors,  Mark  Johnson,  manager  of  structures,  BNSF;  Dale  Bartholomew,  senior  pro- 
ject manager  railroad  facilities,  Sverdrup  Corporation,  Pat  Barrett,  engineer  construction  and 
maintenance,  BNSF;  Dave  Cook,  superintendent  B&B,  Montana  Rail  Link;  Dick  Dummar, 
Manager  architectural  design,  Union  Pacific;  Richard  Calhoun,  associate,  CTE;  Willie  Benton, 
engineer  structures,  Norfolk  Southern,  and  Bill  GeMeiner,  manager  methods  and  research, 
Union  Pacific. 

You  may  now  applaud. 

At  this  time,  I'll  turn  the  podium  over  to  Kendall  Koff,  president  of  Roadmasters  and 
Maintenance  of  Way  Association. 


WELCOME  BY  PRESIDENTS 

President  Koff:  Thank  you.  As  president  of  the  Roadmasters  Association,  I  would  like 
to  add  my  welcome  to  all  attendees  of  this  conference. 

At  this  time,  I  would  like  to  introduce  Roadmasters  Board  of  Directors  and  ask  all  of  them 
to  stand.  Please  hold  your  applause  until  all  have  been  introduced. 

First  vice  president,  Wayne  Russell,  maintenance  engineer,  BNSF;  second  vice  president, 
Ronald  Poulsen,  senior  project  manager,  HDR  Engineering;  treasurer,  Darrell  Cantrell,  engi- 
neer of  track,  BNSF. 

Directors,  Al  Cloutier,  division  engineer,  Amtrak;  Reuven  Shiloh,  assistant  chief  engineer 
planning  and  support,  Conrail;  Peter  Murgas,  manager  re-engineering,  Norfolk  Southern;  Bob 
Davis,  production  manager  ties,  Southern  Pacific;  Dwight  Clark,  director  quality  management 
-  engineering,  Union  Pacific;  Bob  King,  supervisor  engineering  maintenance,  CP  Rail;  Tom 
Long,  manager  engineering  services,  Indiana  Harbor  Belt;  Joe  Riley,  engineer  standards, 
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Metra;  Dave  Griffith,  assistant  division  engineer,  Norfolk  Southern;  Chris  Dodge,  chief  engi- 
neer, RailTex;  Andy  Sensing,  engineering  superintendent,  Illinois  Central. 

You  may  now  applaud. 

President  Bradley:  At  this  time,  I  would  like  to  introduce  Jim  Beran,  president  of  the 
American  Railway  Engineering  Association,  and  chief  engineer  for  Union  Pacific,  for  a  few 
remarks  this  morning. 

Mr.  Beran:  Thank  you,  Ken  Koff  and  Mike  Bradley,  for  this  opportunity  to  say  a  few 
words  to  the  Roadmasters  and  B&B  Associations. 

There  are  two  primary  reasons  for  being  up  here... and  they  are  very  traditional.  First,  I 
want  to  tell  you  a  little  bit  about  what  is  going  on  at  AREA  and,  second,  I  want  to  reinforce 
the  cooperation  and  brotherhood  that  exists  between  our  organizations. 

What's  going  on  at  AREA?  On  Wednesday,  October  2,  we  will  begin  our  annual  com- 
mittee chairman's  meeting  and  regional  conference  in  Mexico  City.  The  conference  will  con- 
clude on  Friday,  October  4,  with  a  train  trip  to  Vera  Cruz. 

Committee  work  which  results  in  the  AREA  Manual  of  Standard  Practice  is  the  primary 
product  that  we  have  to  offer  to  the  industry  and  it  is  vitally  important.  This  annual  meeting  is 
the  one  time  dedicated  each  year  for  the  chairmen  and  board  members  to  sit  down  together  and 
work  on  all  of  the  latest  issues. 

In  recent  years  we  have  been  spending  a  lot  of  time  on  revamping  processes  to  make  it 
easier  and  quicker  for  the  work  of  the  committees  to  get  published.  We  have  been  trying  to 
break  apart  the  traditional  processes  and  become  more  customer  responsive.  Our  customers  are 
primarily  transportation  and  they  tell  us  that  they  need  better  response  time,  among  other 
things,  and  we  are  working  on  it. 

Because  we  are  an  association  of  North  America,  with  many  members  from  Canada  and 
Mexico  we  do  rotate  the  fall  conference  to  those  two  countries.  Every  time  we  do  it  has  been 
a  very  fulfilling  experience.  Our  partners  to  the  north  and  south  are  always  very  gracious  hosts. 

Other  news  from  AREA  —  well,  it's  the  same  as  yours.  There  is  some  cooperative  work 
being  done  on  a  potential  merger  between  our  associations. 

In  AREA  we  fully  recognize  the  value  added  to  the  industry  that  the  Roadmasters  and 
B&B  Associations  have  to  offer.  We  are  all  three  very  good  associations  with  many  good  peo- 
ple, all  working  in  the  same  industry  for  the  same  customers  with  the  same  purpose  —  to 
assure  that  the  infrastructure  of  our  railroads  are  reliable  and  safe. 

How  we  do  that  is  through  developing  useful  modern  tools  and  disseminating  those  tools 
to  the  industry.  The  tools  can  be  maintenance  practices,  recommended  design  practices,  edu- 
cational symposiums,  special  reports.  In  other  words,  these  tools  are  highly  varied  and  should 
be  of  any  means  we  can  dream  up  to  educate  and  inform  the  employees  of  the  railroads,  sup- 
pliers, consultants,  and  other  associates  of  the  industry.  With  the  advent  of  larger  mergers  of 
railroads  this  is  even  more  important. 

At  the  UP  for  example,  I  started  to  work  in  1970  and  since  1983  we  were  known  as  the 
UP,  WP,  MP,  Katy,  CNW  and  SP  With  each  of  these  mergers  we  have  lost  people  and  experi- 
ence and  know-how  that  is  very  difficult  to  replace. 

The  three  associations,  Roadmasters,  B&B,  AREA  collectively  provide  just  about  the 
only  viable  means  of  starting  to  replace  what  the  industry  has  lost.  I  believe  that  we  can  do  this 
even  better  if  we  are  together  as  one  and  I  sincerely  hope  this  is  possible. 

Mergers  are  tough.  Our  efforts  to  try  and  create  a  leaner,  more  focused,  a  more  industry- 
responsive  association  will  not  happen  unless  the  membership  of  all  three  associations  approve 
it  by  a  vote  of  their  full  membership  so  our  plans  have  to  be  good  and  fair  and  the  best  for  the 
industry  or  it  just  will  not  be  approved.  It  has  to  provide  a  means  for  every  individual  to  add 
value  and  be  a  part  of  the  team. 

Anyway,  that's  what  is  going  on  at  AREA  and  that  also  summarizes  how  I  feel  about  the 
brotherhood  of  our  associations.  Good  luck  to  everyone  in  the  future  and  thank  you  all. 
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President  Bradley:  It  is  my  pleasure  to  now  introduce  Bob  Kramer  from  REMSA.  This 
year  REMSA  again  extends  their  hospitality  to  us  throughout  this  conference  by  supporting 
the  continental  breakfast  that  we  enjoy  each  day,  in  addition  to  opening  their  doors  to  us  each 
evening.  REMSA  members  are  also  involved  in  research  and  development  of  new  equipment 
and  easier  ways  for  us  to  perform  our  work.  We  welcome  their  participation  on  our  program 
and  in  developing  the  subject  presentations  given  each  year.  Bob. 

Mr.  Kramer:  Members  of  the  American  Railway  Bridge  and  Building,  Roadmasters  and 
the  Maintenance  of  Way  Associations,  and  guests,  it  is  my  pleasure  to  be  here  representing  202 
REMSA  members.  We  welcome  you  back  to  Chicago  and  want  to  convey  our  best  wishes  for 
a  successful  technical  conference. 

A  great  deal  has  changed  since  we  met  last  year  in  Minneapolis.  It  is  an  exciting  time  and 
also  a  bit  nerve  wracking  in  that  there's  a  change  in  store  for  all  of  us.  And,  of  course,  change 
forces  us  to  do  something,  usually  something  we  hadn't  planned  to  do  or  change. 

I  am  referring,  of  course,  to  the  impending  consolidation  of  the  B&B,  Roadmasters,  and 
the  AREA. 

The  group  that  is  overseeing  this  change  has  a  daunting  task  before  them,  and  they  are 
going  to  great  lengths  to  do  it  right.  They  recognize  and  want  to  preserve  each  discipline  cur- 
rently represented  individually.  They  respect  and  want  to  reflect  each  association's  proud  his- 
tory in  some  way.  They  have  adopted  a  policy  of  inclusiveness.  And  REMSA  is  sure  that  the 
end  result  will  be  the  very  best  from  each  of  your  groups.  We  expect  a  great  deal  and  have  faith 
in  you  and  your  efforts. 

To  satisfy  your  thirst  and  fill  you  with  food,  REMSA  will  again  sponsor  breakfast  bars. 
One  was  held  this  morning,  and  one  will  be  held  beginning  at  7:00  a.m.  tomorrow  morning 
and  Wednesday  morning  in  the  Cotillion  Ballroom.  Then  there  is  also  the  Tuesday  night  recep- 
tion in  this  room  starting  at  6:00  p.m.  All  registered  railroaders  and  their  spouses  are  guests  of 
REMSA.  Please  pick  up  your  invitation  at  the  REMSA  table  and  join  the  fun. 

In  the  evening,  22  hospitality  suites  will  be  open  -  all  sponsored  by  individual  REMSA 
members.  I  encourage  you  to  drop  by.  There's  usually  a  lot  to  eat  in  these  places!  To  help  you 
find  these  hospitality  suites,  a  list  of  these  suites  is  on  the  big  board  outside  this  room.  Take  a 
look. 

We  want  to  remind  you  that  REMSA's  next  big  show  is  September  1997  in  Kansas  City, 
Missouri.  The  Norfolk  Southern  is  giving  REMSA  space  in  their  North  Kansas  City  Yard  for 
outdoor  exhibits  and  we  appreciate  their  cooperative  spirit.  It  has  been  a  pleasure  to  work  with 
them.  We  are  looking  forward  to  a  good  crowd  for  the  exhibition  and  your  conferences  and  are 
working  to  make  that  happen. 

To  Presidents  Mike  Bradley  and  Ken  Koff,  our  congratulations  on  jobs  well  done  and  suc- 
cesses enjoyed.  Both  of  you  have  had  to  take  on  extra  responsibilities  this  year  because  of  the 
impending  association  consolidation,  but  both  of  you  are  up  to  the  task;  and,  we  believe,  suc- 
cess is  in  sight.  REMSA  help  and  assistance  is,  of  course,  never  far  away;  and  we  are  ready  to 
aid  you  at  any  time. 

Thank  you. 

President  Bradley:  Thank  you,  Bob.  At  this  time  it  is  my  pleasure  to  introduce  Timothy 
Dwyer,  senior  vice  president  unit  train  operation  for  Conrail.  Mr.  Dwyer  began  his  railroad 
career  with  the  former  New  York  Central  System,  a  predecessor  of  Conrail,  in  1967  as  an 
engine  service  trainee  in  his  hometown  of  Rochester,  New  York.  In  1972,  following  two  years 
of  military  service  in  the  U.S.  Army,  he  entered  the  sales  department  of  the  railroad  and  held 
various  sales  management  positions  over  the  next  12  years  from  West  Virginia  to  California. 
In  1984  he  was  appointed  assistant  vice  president  sales  for  Conrail  and  in  1988  assumed 
responsibility  for  Conrad's  Metals  Business  Group.  In  1992  Mr.  Dwyer  returned  to  the  oper- 
ating department  as  general  manager  of  Conrad's  Philadelphia-based  Eastern  Region.  He  was 
appointed  to  his  current  position  as  Senior  Vice  President-Unit  Train  Service  Group  in  1994. 
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Mr.  Dwyer  holds  a  Bachelor  of  Science  degree  in  Liberal  Studies  from  the  University  of 
the  State  of  New  York  at  Albany  and  has  completed  the  executive  management  program  at 
Pennsylvania  State  University.  Please  join  me  in  welcoming  Tim  Dwyer. 


KEYNOTE  ADDRESS 
Timothy  P.  Dwyer 

Senior  Vice  President  Unit  Train  Operation 
Conrail 

Good  afternoon.  I'm  sure  that  many  of  you  are  aware  that  this  year  marks  the  20th 
anniversary  of  Conrad's  birth,  creation  whatever  you  would  like  to  call  it.  On  April  1,  1976, 
the  industry  got  its  first  good  look  at  this  thing  decked  out  in  blue  that  was  to  solve  the  prob- 
lems of  railroading  in  the  Northeastern  United  States. 

Well,  as  Jerry  Garcia  so  succinctly  wrote:  "What  a  long,  strange  trip  it's  been."  Compare 
today's  outlook  on  business  with  that  of  20  years  ago.  I'd  say  the  picture  has  changed  substan- 
tially since  the  days  when  there  was  still  a  great  amount  of  uncertainty  as  to  whether  this  exper- 
iment called  Conrail  would  be  successful  -  and  beyond  that,  what  the  fate  of  railroads  in  gen- 
eral would  be.  Railroads  had  just  been  through  one  of  the  most  difficult  decades  ever  with 
bankruptcies  occurring  at  a  dizzying  rate  and  the  industry  losing  revenue  in  bucketfuls  to 
trucks. 

But  after  20  years,  we're  still  here.  Whether  you  consider  this  fact  extraordinary,  I  don't 
know.  I  do.  Conrail  had  every  chance  to  pack  it  in  and  take  the  easy  road,  the  one  that  led  away 
from  the  tough  choices  and  the  weighty  responsibilities  and  the  hard  fights.  When  Drew  Lewis 
said  we  should  be  broken  up,  when  Elizabeth  Dole  said  we  should  be  sold  to  Norfolk  Southern, 
we  could  have  thrown  in  the  towel,  said,  "Yeah,  you're  right.  We're  not  up  for  it  anymore." 
Instead,  we  chose  the  hard  road,  and  we're  here  today  because  of  it. 

What  have  we  done  to  make  it  this  far?  As  with  any  business,  success  comes  from  mak- 
ing headway  on  some  combination  of  three  issues:  Cost  reduction,  getting  better  use  of  your 
assets  and  achieving  revenue  growth  that  contributes  to  the  bottom  line.  Conrail  has  been  adept 
at  pulling  that  first  lever  -  cost  reduction.  In  fact,  that  has  been  probably  the  key  to  our  suc- 
cess over  the  last  20  years,  the  ability  to  accurately  size  Conrail  for  the  markets  that  are  avail- 
able to  us  now.  And  that  has  represented  a  constant  struggle  since  the  early  1980s  to  make 
Conrail  as  efficient  as  possible. 

It's  happened  at  other  railroads  as  well,  but  at  Conrail,  the  task  was  enormous.  Conrad's 
former  Chairman  and  CEO  Stanley  Crane  has  remarked  that  it  was  amazing  to  him  that  a  com- 
pany that  took  in  as  much  revenue  as  Conrail  took  in  at  the  time  he  joined  the  company  could- 
n't bring  a  single  penny  of  it  to  the  bottom  line.  At  the  time  he  joined  the  company  we  were 
losing,  quite  literally,  one  million  dollars  a  day. 

Since  then,  we  have  become  extremely  sensitive  to  our  costs,  and  have  made  it  through 
some  lean  times  on  our  ability  to  ratchet  down  our  expenses  when  the  market  turned  soft,  in 
many  cases,  achieving  financial  goals  we  had  set  for  ourselves  despite  the  downturn. 

And  we  continue  to  look  carefully  at  our  costs  over  the  long  term  analyzing  where  we 
need  to  become  more  efficient  and  eliminate  or  streamline  processes  that  do  not  contribute  to 
the  service  to  customers. 

Not  only  have  the  industry  and  Conrail  reduced  costs,  we  have  had  to  become  much 
smarter  about  pulling  that  second  lever:  managing  our  assets  much  more  effectively  to 
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increase  the  return  they  provide  to  the  business.  This  encompasses  all  of  the  assets  involved 
in  delivering  service  to  customers:  track,  locomotives,  cars,  and  our  investment  in  informa- 
tion technology. 

On  the  rolling  stock  side,  we  have  focussed  intently  on  increasing  our  locomotive  usage 
particularly  after  it  became  clear  to  us  two  years  ago  that  our  motive  power  fleet  was  being 
used  in  revenue  service  only  about  a  third  of  the  time.  That  number  is  now  approaching  50  per- 
cent and  we  intend  to  have  it  up  above  5 1  percent  by  the  end  of  the  year. 

Our  track  structure  has  been  slimmed  down  substantially  over  the  last  two  decades. 
However,  though  we  don't  own  them  any  more,  many  of  the  lines  we  have  shed  are  still  oper- 
ating -  in  many  cases  producing  more  traffic  and  more  revenue  in  the  hands  of  short  line  rail 
carriers  who  can  focus  on  the  individual  needs  of  customers  more  closely  than  a  major  Class 
1  carrier  like  Conrail  ever  could. 

As  much  success  as  we  -  Conrail  and  the  industry  -  have  had  with  the  first  two  levers, 
we  need  to  concentrate  now  on  pulling  that  third  lever,  the  lever  that  brings  us  growth  in  our 
revenue  base.  This  is  essential.  It's  our  future,  not  just  for  Conrail,  but  for  the  entire  industry. 
Railroads  simply  have  to  begin  acting  likes  companies  convinced  that  they  can  grow. 

We  are  quickly  coming  to  the  point  where  simply  managing  our  costs  and  being  content 
to  take  in  enough  business  to  replace  what  we  lose  ceases  to  work  for  us.  And  the  lightning 
pace  of  consolidation  that  has  gripped  the  industry  has  little  benefit  as  an  end  in  itself.  There 
is  no  benefit  in  efficiency  if  we  cannot  use  it  to  increase  our  traffic  and  our  revenue.  We  must 
grow. 

We're  confident  that  there  are  attractive  growth  opportunities  out  there  for  Conrail,  this 
year  and  in  coming  years,  based  on  our  ability  to  do  three  things:  To  deliver  consistent,  "no 
excuses"  service  to  our  customers,  to  provide  our  customers  with  a  continuous  stream  of  new 
products,  and  to  help  our  customers  meet  the  continuing  market  demand  for  more  efficient 
logistics  services. 

First,  service  quality  is  critical  to  our  ability  to  grow.  We've  heard  it  from  our  customers 
that  we  can  win  additional  business  if  we  can  demonstrate  to  them  that  we  can  deliver  the  ser- 
vice consistently  -  make  a  commitment  and  meet  it  day  after  day,  month  after  month. 

Conrail  has  proved  that  it  can  provide  a  highly  consistent  service  product.  For  two  con- 
secutive months  in  the  spring  and  summer  last  year,  we  did  just  that  for  our  largest  intermodal 
customer  -  United  Parcel  Service.  Every  single  load  we  moved  for  them  was  on  time.  There 
wasn't  a  single  service  failure  during  the  period.  Two  months  is  one  thing.  Sustaining  that  level 
of  service  day  in  and  day  out  is  another. 

That's  our  challenge  and  we've  been  continuously  working  to  improve  on  our  operating 
plan  to  address  it.  The  goal:  to  provide  consistent  service,  to  deliver  not  just  on  the  business 
that  we  have,  but  on  the  business  that  we  expect  that  we  can  win  in  the  marketplace. 

Consistency  demonstrates  to  our  customers  that  we've  made  a  commitment  to  provide 
a  level  of  service  that  isn't  going  to  waver  day  to  day  based  on  the  changing  fortunes  of  our 
traffic. 

In  fact,  we  followed  through  on  that  commitment  during  the  first  quarter  of  this  year, 
despite  the  tough  weather  we  experienced.  We  made  it  our  business  to  recover  rapidly  from 
storms  and  floods,  and  our  customers  have  let  us  know  their  appreciation  for  that.  We  kept  our 
service  at  the  highest  possible  levels  while  our  system  was  under  stress.  We  believe  the  reward 
for  that  is  not  only  in  kind  words  from  customers  -  we  retained  the  title  of  best  carrier  for  UPS; 
and  Maersk  shipping  lines  for  the  third  consecutive  year  has  recognized  us  as  its  best  trans- 
portation supplier  -  not  only  do  we  expect  kind  words,  we  expect  that  a  commitment  to  excel- 
lent service  on  our  part  will  yield  increasing  business  from  these  customers  and  new  cus- 
tomers. 

We  expect  growth. 

In  addition  to  consistent  service,  we  expect  additional  growth  to  come  from  new  products 
and  expansions  of  our  existing  markets.  New  products  can  extend  the  franchise  we've  built  to 
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markets  that  offer  promising  growth,  markets  like  Kansas  City,  where  our  new  KC  Prime  inter- 
modal  service  has  been  a  gratifying  success  for  us  so  far. 

Ultimately,  we  need  to  look  for  partners  to  extend  the  limits  of  our  physical  system  and 
our  service  to  other  geographical  areas  and  other  modes  of  transportation  to  build  a  product 
that  can  effectively  meet  the  market's  demands  for  logistics  services  -  a  total  package  of  trans- 
portation and  inventory  management. 

KC  Prime  is  a  good  example.  Conrail's  system  does  not  stretch  as  far  as  Kansas  City,  but 
by  forming  an  alliance  with  Gateway  Western  we  can  provide  that  service  as  if  it  did:  Two  rail- 
roads working  as  one  in  the  eyes  of  the  customer  and  building  on  each  other's  strengths. 

We  seek  alliances  with  ports  in  the  Northeast  that  provide  similar  benefits.  What  the  port 
can  gain  from  our  expertise  and  our  infrastructure  is  reach  -  the  ability  to  extend  marine  oper- 
ations potentially  one  thousand  miles  inland  to  reach  customers  with  goods  to  ship  or  receive. 

Conrail  serves  all  of  the  major  ports  in  the  northeastern  U.S.  including  Boston,  New 
York/New  Jersey,  Philadelphia,  and  Baltimore.  In  each  case,  we  work  with  the  port  to  get  the 
best  from  the  combination  of  dock  facilities  and  services  in  Conrail's  transportation  infra- 
structure. 

One  example  of  how  Conrail  can  use  its  system  to  create  efficiencies  that  bring  benefits 
to  the  ports  on  the  East  Coast  is  our  investment  in  higher  clearances  along  our  main  line 
through  Pennsylvania.  That  project  was  the  largest  engineering  initiative  in  our  history  as  a 
railroad,  involving  a  total  investment  of  $97  million,  $64  million  by  Conrail  alone. 

The  project  was  completed  just  last  fall,  and  it  is  already  paying  off  in  new  service  ini- 
tiatives and  a  substantial  increase  in  traffic.  This  year  to  date,  we  have  started  double-stack 
intermodal  service  between  Detroit  and  New  York/New  Jersey,  double-stack  service  between 
the  Midwest  and  the  AmeriPort  terminal  operated  by  the  Ports  of  Philadelphia  and  Camden, 
New  Jersey;  and  most  recently,  our  Export  Express  service  between  Chicago  and  New 
York/New  Jersey. 

Another  example  of  partnership  is  our  relationship  with  short  lines.  Again,  I  think  we've 
shown  real  leadership  in  this  area. 

This  spring,  we  announced  an  exciting  new  partnership  program  with  shortlines  called 
Conrail  Express.  The  relationship  with  participating  shortlines  is  much  like  the  commercial 
relationship  between  major  airlines  and  independently  owned  and  operated  commuter  lines. 
We  can  grow  together  by  plying  each  of  our  strengths:  The  short  lines'  ability  to  deliver  local 
service  to  small  shippers,  and  Conrail's  ability  to  provides  efficient,  long  haul  service  and  man- 
age commercial  aspects  of  the  transportation  transaction. 

Obviously  growth  is  an  important  part  of  a  successful  future  for  Conrail.  But  I  want  to 
mention  briefly  one  area  that  we  consider  to  be  vital  to  our  success:  Safety. 

We  are  determined  to  operate  the  safest  railroad  in  the  industry  and  have  set  aggressive 
targets  to  move  us  closer  to  that  goal.  This  is  important  not  just  to  our  employees.  It  is  a  prime 
concern  of  our  customers  as  well,  and  in  our  minds  we  can  consider  ourselves  safe  when  we've 
done  the  job  of  protecting  the  welfare  of  our  employees  and  the  public,  the  condition  of  our 
customers'  shipments,  and  the  health  of  the  environment  in  which  we  operate. 

Railroads  continue  to  be  the  safest  mode  of  ground  transportation  and  we  have  improved 
our  performance  over  the  past  decade.  At  Conrail,  we  have  focussed  a  significant  amount  of 
resources  on  reduction  of  injuries  to  our  employees  and  damage  to  our  customers'  shipments. 

Safety  is  critical  not  just  in  and  of  itself,  but  for  growth  as  well.  Few  of  our  customers 
would  be  willing  to  do  more  business  with  a  transportation  company  that  they  couldn't  trust  to 
safeguard  their  shipments.  Nor  should  we  expect  them  to. 

This  is  just  one  more  reason  why  I  believe  the  industry  -  and  Conrail  in  particular  -  is 
talking  about  growth  as  an  achievable  reality  in  the  near  future. 

When  we  look  at  the  whole  picture,  what  is  important  to  understand  is  that  Conrail's 
growth,  and  the  growth  of  the  industry  aren't  necessarily  limited  by  the  economy  if  we  aggres- 
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sively  develop  the  advantages  that  the  rail  industry  enjoys.  We  have  to  be  smart.  We  have  to 
invest  wisely.  We  have  to  make  good  decisions  and  stick  with  them. 

The  opportunities  are  there,  and  as  a  company,  I  think  Conrail  is  more  than  ready  to  tack- 
le them.  This  is  what  we've  worked  so  hard  for  over  two  decades:  Rebuilding,  shaping,  learn- 
ing, make  difficult  decisions,  chasing  a  vision  of  what  Conrail  could  be. 

The  test  of  success  for  our  next  20  years  is  to  translate  those  opportunities  again  into  real 
growth  that  makes  us  a  more  effective  competitor  in  the  marketplace  and  provides  a  consis- 
tently reliable  option  for  customers  and  a  solid  future  for  our  employees. 

Thank  you  very  much. 

President  Bradley:  Thank  you,  Tim.  We  appreciate  that  very  much. 

At  this  time,  it  is  my  pleasure  to  introduce  Mr.  L.S.  Jacobson.  He  is  vice  president  and 
general  manager  of  the  Copper  Basin  Railway  and  is  the  Railway  Age  1994  man  of  the  year. 

To  many  of  you,  Jake  needs  no  introduction.  I  would  like  to  mention  that  Jake  began  his 
railroad  career  on  a  steel  erection  gang  on  the  Union  Pacific  right  after  high  school  in  1958. 
He  worked  numerous  jobs  in  the  early  days  and  since  at  that  time  he  had  virtually  no  seniori- 
ty he  was  frequently  laid  off.  In  between  working  and  being  laid  off,  Jake  attended  Arizona 
State  University  and  served  during  the  Vietnam  conflict. 

In  1969  Jake  was  promoted  to  superintendent  water  service  for  the  Union  Pacific  with  a 
territory  of  Kansas  City  to  Denver  and  St.  Joseph,  Missouri,  to  Gibbon,  Nebraska.  In  1974  Jake 
went  from  the  engineering  department  to  the  operating  department  and  was  one  of  the  first 
chosen  from  within  the  company  to  go  through  Union  Pacific's  management  training  program. 

In  1985  he  accepted  one  of  the  many  buy-out  programs.  He  left  Union  Pacific  and  went 
to  Cedrite  Technologies  as  a  consultant.  In  1987  he  left  Cedrite  and  moved  to  Arizona  and  per- 
formed various  railroad  consulting  jobs  in  the  Southwest  where  one  of  his  jobs  was  putting 
together  an  operating  rule  book  for  the  Copper  Basin  Railroad.  He  hired  on  the  Copper  Basin 
and  in  July  1988  was  promoted  to  general  manager.  In  1990,  Jake  became  vice  president  and 
general  manager.  Jake  was  also  instrumental  in  forming  the  Arizona  Shortline  Association  and 
continues  to  serve  on  its  board  of  directors.  He  also  served  on  the  board  of  Arizona  Rail  Car, 
which  is  an  advisory  board  of  Rail  Car  Derailment  Detection  System  of  Phoenix. 

Jake  is  a  third  generation  railroader.  Please  join  me  in  welcoming  Jake  Jacobson. 
(Applause) 


16 


LIFE  ON  THE  SHORTLINE 


L.S.  (Jake)  Jacobson 

Executive  Vice  President 
Copper  Basin  Railway. 

Ladies  and  gentlemen,  fellow  track  and  bridge  builders.  I  was  very  honored  to  be  asked 
to  come  to  Chicago  and  say  a  few  words  at  the  annual  conference  of  the  Roadmasters  and 
Bridge  and  Building  associations.  As  you  are  probably  aware,  I  have  spent  38  years  railroad- 
ing, some  were  large  railroads  and  some  were  small.  I  guess  during  these  38  years  of  rail- 
roading, I  have  worked  just  about  all  departments  from  hiring  out,  to  steel  bridge  gangs,  to 
train  service,  to  track  and  round  house.  I  have  served  as  an  officer  in  both  the  engineering 
department  and  the  operating  department.  Through  these  years  of  working  numerous  depart- 
ments across  the  United  States,  I  have  had  the  opportunity  to  belong  to  and  be  a  part  of  many, 
many  fine  organizations  and  associations.  But  none  has  made  me  more  proud  than  the  accom- 
plishments and  dedication  of  the  fine  folks  of  the  Roadmasters  and  Maintenance  of  Way 
Association  and  the  American  Railway  and  Bridge  and  Building  associations.  The  people  of 
these  organizations  have  represented  for  over  100  years  the  great  people  of  the  elite  team  of 
railroaders  who  have  saved  this  nation  and  saved  this  nation's  railroad  systems  in  time  of  war, 
the  Great  Depression,  the  floods  and  the  fires  and,  of  course,  the  recent  ice  jams  and  blizzards 
and  hurricanes.  The  people  that  these  organizations  represent,  the  people  right  here  in  this 
room,  are  the  most  capable,  durable,  and  loyal  railroaders  this  country  has  ever  seen.  I  am  just 
very  humbled  to  be  here  in  front  of  this  elite  team  of  railroaders  to  talk  about  life  on  a  short- 
line. 

In  1990,  one  of  our  largest  shippers,  a  New  York  based  mining  and  smelting  company  was 
having  labor  problems.  As  our  railroad  has  one  of  their  branchlines  that  runs  between  their 
smelter  and  their  mine  some  25  miles  apart,  we  became  as  much  a  focus  of  the  strikers  vio- 
lence as  the  mining  company  itself.  Two  bridges  were  burned,  our  security  guard  was  severe- 
ly beaten,  our  trains  were  shot  at,  and  attempts  were  made  to  throw  locomotive  engineers  off 
moving  trains.  Protesters  laid  in  the  tracks  and  tracks  were  sabotaged. 

During  the  winter  of  1992  and  1993,  the  500  year  floods  came  devastating  much  of  our 
railroad.  The  Gila  River  changed  its  channel  and  rerouted  itself  under  our  railroad  with  much 
of  our  railroad  caving  in  and  being  washed  away  with  the  raging  Gila  River.  For  those  of  you 
who  have  never  been  down  through  the  river  canyon  in  Mexico  and  Arizona,  this  is  probably 
the  most  beautiful  and  remote  area  left  in  the  United  States  today.  Most  of  it  is  accessible  only 
by  horseback  or  by  rail.  There  are  petroglyphs  on  the  canyon  walls  and  traces  of  pottery  left 
from  the  prehistoric  Gila  people  of  some  3,000  years  ago.  Much  of  this  area  was  old  Mexico 
prior  to  the  Gadsden  purchase  of  1853. 
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During  the  worst  part  of  the  flood,  a  U.S.  Army  captain  and  his  helicopter  crew  were 
assigned  to  us  to  help  get  fuel  and  personnel  to  stranded  trains  and  track  equipment  and  to  help 
us  get  into  remote  portions  of  the  canyons  to  assess  bridge,  track,  and  tunnel  damage.  As  I 
looked  down  from  the  Army  helicopter,  I  saw  rail  hanging  from  50  foot  cliffs,  swinging  like  a 
pendulum  on  a  clock,  and  many  miles  of  railroad  and  bridges  under  water.  With  flood  waters 
running  through  our  tunnels,  somehow  the  Gila  River  Canyon  seemed  to  lose  much  of  its 
charm  and  its  beauty. 

In  June  of  1995  after  five  years  of  heavy  rains  and  lush  vegetation  build  up  on  the  Arizona 
desert  floor  from  the  El  Nino  effect,  we  saw  the  beginning  of  the  first  draught  in  seven  years 
with  temperatures  ranging  from  1 18  to  121  degrees.  With  high  winds  came  the  desert  fires  as 
you  saw  on  national  television.  The  famous  White  Canyon  fire  started  between  Tucson  and 
Florence.  Fanned  by  hot,  dry  winds  and  120  degree  temperatures  it  was  over  two  miles  wide 
when  it  hit  our  railroad  destroying  three  large  bridges,  many  small  box  culverts,  tracks,  and 
trestles. 

When  Joe  Lileikis  asked  me  a  few  months  back  to  say  a  few  words  about  life  on  a  short- 
line,  we  were  in  the  eleventh  month  of  the  worst  draught  in  Northern  Sonora  Desert  history. 
After  being  shot  at  and  burned  up  and  washed  away  I  was  afraid  I  was  going  to  be  more  qual- 
ified to  talk  about  death  on  the  shortline.  (Laughter) 

In  spite  of  all  the  challenges  and  the  years  without  vacation  and  some  of  the  back-to-back 
24-hour  days,  I  find  life  on  the  shortline  to  be  exciting,  rewarding  and  just  literally  bursting 
with  opportunity.  There  is  no  room  for  politics  or  Monday  morning  quarterbacks.  Each  day  I 
look  more  forward  to  coming  to  work  than  I  did  the  day  before.  We  truly  have  replaced  the 
four- letter  word  "work"  with  the  word  "fun". 

However,  do  I  miss  the  Class  I  railroads?  Yes,  I  miss  the  hundreds  of  really  great  friends 
and  the  really  great  people.  When  it's  2:00  o'clock  in  the  morning  and  you  have  18  sulfuric  acid 
tank  cars  that  have  derailed  and  taken  out  part  of  your  biggest  bridge,  upside  down  and  rup- 
tured, some  of  them  leaking  in  a  river  and  you  are  trying  to  figure  out  how  you  are  going  to 
fix  this  with  a  pickup  truck  and  a  pocket  knife,  you  sure  miss  all  those  departments  and  layers 
of  management  and  environmental  and  legal  advice.  (Laughter) 

Railroading  is  railroading,  bridges  are  bridges  and  track  is  track.  Most  of  the  problems 
are  the  same  on  the  shortline  as  they  were  on  the  big  railroads.  Unfair  fuel  allocation  taxes, 
exorbitant  user  fees  and  more  taxes.  Cumbersome  and  costly  regulations.  Our  trains  are  just  as 
long  and  they  are  just  as  heavy.  Our  bridges  are  just  as  long  and  the  rivers  we  span  are  just  as 
deep.  Our  tracks  are  just  as  wide.  Sometimes  I  think  our  tracks  are  a  little  wider.  (Laughter) 

Just  on  our  railroad  alone  we  will  run  22  to  28  trains  a  day  moving  everything  from  U.S. 
Army  tanks  to  Gatorade.  We  are  just  as  busy  at  2:00  o'clock  in  the  morning  as  we  are  at  2:00 
o'clock  in  the  afternoon.  Sundays  are  the  same  as  Tuesdays  and  we  move  the  same  tonnage  on 
Thanksgiving  as  any  other  day.  So  any  small  window  of  bridge  and  track  maintenance  oppor- 
tunity is  very  welcome.  We  plan  for  days  doing  as  much  prework  as  possible.  Our  engineering 
and  operating  people  weigh  and  cherish  every  minute  of  the  track  and  bridge  maintenance  time 
window  much  like  a  world  class  vineyard  collects  and  sniffs  every  drop  of  vintage  wine. 

In  the  shortline  business  where  profit  margins  can  be  slim  to  nonexistent,  we  just  simply 
have  to  get  the  best  bang  for  the  buck  out  of  everything  that  we  do. 

Once  I  worked  in  an  environment  where  our  own  management  was  more  a  part  of  the 
problem  than  part  of  the  solution.  They  would  listen  to  the  yuppies  and  the  whiz  kids  from  the 
high  dollar  eastern  universities,  most  of  whom  didn't  know  the  difference  from  a  spike  maul 
and  a  shopping  mall,  but  they  would  put  their  recommendations  and  programs  into  effect  any- 
way. That's  how  we  ended  up  with  the  Dr.  Hays'  Salary  Plan.  We  would  fill  out  the  voluminous 
evaluation  forms  in  the  office.  We  would  carry  performance  evaluations  form  booklets  into  the 
field  with  the  audits  being  made  out  in  triplicate.  We  were  so  busy  managing  each  other  we 
didn't  have  time  to  manage  our  railroad. 


Well,  on  the  railroads  I  manage  we  hire  only  self  motivators.  We  hire  only  people  who 
give  a  damn.  Then  we  can  spend  100  percent  of  our  time  and  energy  managing  our  railroads 
and  serving  our  customers.  The  shortline  railroad  I  manage  was  actually  three  separate  rail- 
roads each  belonging  to  a  different  Fortune  500  company.  One  of  the  Fortune  500s  was  a  Class 
I  railroad.  All  three  were  suffering  severe  financial  losses.  The  Class  I  railroad  was  in  the 
process  of  fding  for  abandonment.  In  spite  of  all  the  state  of  the  art  management  techniques, 
field  safety  audits,  personal  performance  audits,  these  Fortune  500s  were  having  37  on-the-job 
personal  injuries  per  year.  The  Fortune  500s  and  the  Class  Is  that  were  managing  these  rail- 
roads were  losing  millions  and  seeking  abandonment.  Captive  shippers  couldn't  afford  the 
exorbitant  freight  rates.  There  was  a  disgruntled  labor  force  that  was  so  frustrated  that  their 
"give  a  damn"  was  broke. 

This  actually  created  a  golden  opportunity.  We  were  able  to  acquire  the  tracks  and  the  cars 
and  the  locomotives  from  the  Fortune  500  companies  and  shippers  and  we  were  able  to  acquire 
much  of  our  labor  force  from  both  the  shippers  and  the  Class  I  railroad.  I  feel  that  we  were  bet- 
ter at  switching  and  safety  and  spotting  cars  and  just  working  eyeball  to  eyeball  with  our  ship- 
pers and  customers.  The  Class  I  railroad  was  better  at  moving  long  trains  at  high  speeds  over 
five  and  six  states  and  across  the  country.  As  our  customers  bought  into  this  partnership,  we 
became  more  customer  driven.  The  end  result  was  a  customer/shipper  partnership  that  now 
pays  33  percent  less  per  ton  than  they  did  ten  years  ago.  There  was  also  the  birth  of  a  new 
shortline  railroad  which  helps  keep  some  of  us  old  railroaders  that  smell  a  little  bit  like  diesel 
fuel  and  creosote  off  the  streets,  and  a  Class  I  railroad  that  instead  of  losing  millions  and  then 
seeking  abandonment,  now  backs  into  the  interchange,  couples  up,  ties  up  their  air,  and  pulls 
away  with  over  20  million  dollars  in  annual  revenues.  There  is  also  a  once  frustrated  labor 
force  that  is  now  part  of  a  profit-sharing  partnership  that  has  learned  the  fun  of  coming  to  work 
when  their  "give  a  damn"  is  not  broken.  Now  if  that  is  not  a  win-win-win  situation,  then  I  guess 
I  don't  know  what  one  is. 

We  must  look  at  everything  we  do  and  ask,  is  it  marketable?  Some  might  look  at  safety 
and  say,  "Well,  yes.  We  try  to  work  as  safely  as  possible,  but  that  is  not  marketable."  Consider 
that  the  Fortune  500  companies  and  the  Class  I  railroad  that  used  to  manage  these  railroad 
properties  were  having  37  on-the-job  personal  injuries  per  year  and  in  1993,  1994,  1995,  and 
so  far  in  1996  we  have  had  zero  on-the-job  personal  injuries.  When  you  also  consider  the  legal 
fees  and  the  lawsuits  and  the  skyrocketing  insurance  costs  then  safety  becomes  very,  very  mar- 
ketable. All  of  these  costs  are  having  a  direct  affect  on  the  freight  rates. 

As  I  reviewed  the  railroad  statistics  on  safety,  I  was  very  proud  of  each  of  you  with 
injuries  down  20.78  percent  and  fatalities  down  50  percent.  I  think  that  is  the  best  improve- 
ment ever  recorded  and  the  vast  majority  of  credit  belongs  to  you. 

I  have  a  definite  opinion  of  what  safety  is  and  I  will  do  my  best  to  share  that  opinion  with 
you.  Safety  is  a  group  of  alert,  caring  people  working  in  complete  harmony  with  the  ever-pre- 
sent dangers  of  moving  equipment,  obstacles,  chemicals,  and  electricity.  Safety  is  the  art  of 
mastering  all  hazards  of  rules,  rule  compliance  and  procedures,  common  sense,  and  a  people 
with  a  deep  concern  for  their  own  wellbeing  as  well  as  a  respect  for  the  wellbeing  of  their 
coworkers. 

My  father  was  a  bridge  man.  My  grandfather  was  a  track  man.  Between  my  grandfather 
and  my  father  and  myself,  we  have  1 15  years  of  railroad  service  but  not  one  with  on-the-job 
personal  injuries.  A  few  months  back,  Joe  said,  "Jake,  everybody  in  the  railroad  business 
knows  you.  When  you  come  to  Chicago,  will  you  tell  us  the  smartest  thing  you  ever  did?"  I 
didn't  have  to  think  long.  It  was  1963  and  I  was  working  in  the  water  service  at  the  time.  The 
smartest  thing  I  ever  did  in  my  life  was  to  marry  Patricia  34  years  ago. 

Another  smart  thing  I  did  was  bring  myself  home  from  the  military  service  in  one  piece 
in  the  troubled  times  of  the  mid  1960s.  Another  smart  thing  I  did  was  in  the  late  1960s  and 
early  1970s  when  I  was  a  young  maintenance-of-way  officer  working  between  Kansas  City 
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and  Denver  and  St.  Joseph  and  Gibbon,  Nebraska.  I  noticed  a  young  draftsman  working  in  the 
industrial  engineer's  office.  This  guy  was  a  hard  worker,  had  a  "can  do"  attitude  and  was  def- 
initely brighter  than  the  average  bear.  I  mentioned  his  talents  and  potential  to  the  superinten- 
dent and  to  the  division  engineer  and  to  the  district  engineer.  A  few  months  passed  and  our  rail- 
road decided  to  build  seven  new  state-of-the-art  automated  one  spot  rip  track  building  facili- 
ties between  California  and  Kansas  City.  The  one  in  Kansas  City  was  going  to  be  in  the  most 
difficult  location.  It  was  down  by  the  old  cleaning  tracks  and  switching  tracks.  This  was  a  poor 
drainage  area  and  every  place  you  tried  to  dig  you  hit  more  old  foundations  and  manholes  and 
abandoned  sewer  lines  and  rail.  This  location  was  an  absolute  nightmare  mud  bog  with  a 
spaghetti  patch  of  some  live  and  some  dead  pipelines. 

Some  of  the  local  engineering  people  that  this  project  would  have  naturally  fallen  to 
became  ill  and  others  came  up  with  101  reasons  why  they  couldn't  be  running  this  job.  So  it 
really  wasn't  much  of  a  promotion,  but  the  hot  potato  that  others  were  afraid  of  got  dumped  on 
the  rosy  cheeked  and  somewhat  naive  young  draftsman.  I  was  quite  extensively  involved  in  this 
construction  project  and  I  had  two  of  my  best  foremen  and  two  gangs  assigned  to  it. 

I  was  having  trouble  with  our  turning  span  bridge  over  the  Missouri  River  at  St.  Joseph, 
Missouri.  It  was  always  a  challenge  to  keep  peace  with  the  barge  traffic  and  Corps  of 
Engineers  when  this  old  1917  bridge  would  break  down  half  open  stopping  both  barge  traffic 
and  train  traffic. 

Upon  returning  from  the  St.  Joseph  bridge  dilemma  back  to  the  Kansas  City  one  spot  rip 
track  project  in  the  rain,  I  found  the  once  rosy-cheeked  draftsman,  now  the  dirty-faced  project 
engineer  with  mud  running  over  the  tops  of  his  knee-length  rubber  wading  boots.  He  was  fran- 
tically trying  to  keep  half  a  dozen  sludge  pumps  running  while  they  were  dragging,  sucking, 
and  slobbering  hoses  to  the  lowest  spots  while  forms  were  giving  way  and  sliding  into  the 
trenches.  And  then  another  half  a  dozen  concrete  trucks  showed  up  with  the  men  saying, 
"Where  do  you  want  this?" 

Well,  to  make  a  long  story  short,  this  new  baptized-in-mud  project  engineer  never  quit. 
The  tougher  things  got,  the  earlier  he  came  to  work  and  the  later  he  stayed  and  the  more  four- 
letter  words  he  added  to  his  repertoire.  In  spite  of  all  the  mud,  the  challenges,  and  the  obsta- 
cles, this  new  project  engineer  brought  this  job  in  ahead  of  schedule  and  under  budget. 

Years  later  after  I  had  left  my  officer  job  with  the  engineering  department  and  took  a  new 
job  as  officer  in  the  operating  department  at  another  location  in  the  Midwest,  we  were  plan- 
ning a  major  consolidation  and  office  relocation  and  expansion.  The  man  who  showed  up  to 
handle  the  job  was  none  other  than  the  once  rosy-cheeked  naive  draftsman.  He  had  worked 
many  years  as  a  bridge  and  building  supervisor  out  west  and  now  standing  in  my  doorway  was 
the  weathered  face  of  confidence  and  the  stature  of  a  man  who  had  learned  his  discipline  well 
but  with  the  same  warm  smile  of  the  draftsman  from  days  gone  by.  I  realized  that  one  of  the 
smart  things  I  had  done  in  my  career  was  recommend  this  fine  person  for  promotion. 

Union  Pacific  Railroad  knows  this  man  as  one  of  the  most  outstanding  and  dedicated  offi- 
cers. I  know  him  as  friend  and  fellow  railroader.  Many  of  you  know  of  him  as  the  past  presi- 
dent of  this  fine  Bridge  and  Building  organization,  Mr.  Don  Steele. 

Through  the  mergers  and  the  buyouts  and  the  streamlining  and  the  acquisitions  and  con- 
solidations, we  have  all  seen  a  few  sunsets  and  have  had  to  move  on  to  new  horizons.  It  seems 
as  though  I  have  left  a  trail  of  friends  from  both  large  and  small  railroads  all  across  this  nation. 
It  is  very  refreshing  to  be  here  and  see  so  many  friends  from  days  gone  by  and  some  I  hadn't 
seen  since  I  took  a  buyout  from  a  Class  I  railroad  ten  years  ago. 

With  the  new  rounds  of  mega  mergers,  I  am  sure  many  of  you  will  be  looking  at  consid- 
ering the  possibilities  of  a  buyout.  Well,  as  a  veteran  of  this  dilemma,  I  can  tell  you  that  you 
never  really  know  how  poor  a  job  you  are  doing  until  you  see  how  much  they  are  willing  to 
pay  you  to  leave.  (Laughter) 

All  humor  aside,  I  am  very  concerned  by  this  mega  merger  mania  that  has  been  sweep- 
ing our  industry.  Is  it  good  for  our  industry  as  a  whole?  I  guess  sometimes  I  feel  like  I  have 
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lost  the  ability  to  distinguish  the  difference  between  good  news  and  bad  news.  With  all  this 
downsizing  and  uncertainty  it's  difficult  for  everyone.  I  think  the  biggest  burden  falls  on  the 
shoulders  of  engineering,  track,  and  bridge  and  building  people.  We  are  the  ones  who  convert 
and  maintain  100-year-old  bridges  and  structures  and  track  for  today's  high  demand  usage.  We 
are  the  ones  who  design  and  plan  and  build  the  bridges  and  track  and  structures  that  will  serve 
this  great  nation  50  and  even  100  years  from  now.  We,  the  engineers,  the  track,  and  the  bridge 
and  building  people  are  by  the  nature  of  our  disciplines  forced  to  be  long-term  thinkers  in  a 
short-term  environment.  We  daily  are  making  5,  10,  even  50-year  decisions,  yet  it  seems  like 
we  are  trying  to  dance  to  the  beat  of  the  drummer  who  is  governed  by  Wall  Street  and  lives 
from  one  quarterly  financial  report  to  the  next,  merging  railroads  and  spinning  railroad  prop- 
erties as  if  they  were  hot  dogs  at  Wrigley  Field. 

Sometimes  they  have  a  tendency  to  make  forced  reductions  in  the  disciplines  they  know 
the  least  about  which  usually  ends  up  being  engineering,  track,  and  bridge  and  building  with 
little  regard  for  deteriorating  infrastructure.  With  each  round  of  downsizing  engineering  staffs 
requiring  higher  levels  of  employee  productivity,  sometimes  I  am  afraid  we  are  reaching  the 
point  of  where  my  rule  of  pi  and  doughnuts  takes  effect.  That's  when  each  time  you  try  to 
enhance  profitability  you  make  the  hole  in  the  middle  of  the  doughnut  a  little  bigger.  There 
comes  a  point,  however,  of  critical  mass  or  meltdown.  That's  when  you  take  pi  or  3.1416  times 
the  diameter  of  the  hole  in  the  middle  of  the  doughnut  and  that  figure  exceeds  the  outer  cir- 
cumference. You  now  don't  have  any  doughnut  left.  (Laughter) 

I  have  mixed  emotions  when  I  read  about  the  planned  merger  of  our  associations.  My 
father,  Myron  Jacobson,  built  railroad  bridges  for  47  years  and  belonged  to  the  fine  Bridge  and 
Building  organization  for  many,  many  years.  I  have  belonged  to  the  Bridge  and  Building  orga- 
nization for  many  years  as  well  as  the  Roadmasters  Association  back  in  the  1960s  and  1970s. 
Reluctantly,  I  understand  as  our  railroad  industry  continues  to  be  deluged  with  more  and  more 
cumbersome  regulations,  with  bureaucrats  enacting  more  and  more  laws  and  user  fees  and 
taxes  so  they  can  hire  more  and  more  regulators  and  bureaucrats,  the  railroads  will  have  to  con- 
tinue to  get  rid  of  those  fixers  to  pay  for  the  new  waves  of  government  finders,  taxes,  laws  and 
user  fees.  Therefore,  the  vicious  cycle  of  downsizing  engineering  staffs  has  continued  and  now 
the  supporting  organizations  have  no  choice  but  to  change  to  reflect  the  new  limitations  on 
budgets,  time,  and  to  avoid  duplication.  I  guess  the  good  thing  about  the  merger  of  these  orga- 
nizations is  it  couldn't  have  come  at  a  better  time. 

We  are  blessed  to  have  the  wisdom  and  the  talents  and  the  energy  of  bridge  and  buildings' 
Mike  Bradley  and  Joe  Lileikis,  AREA's  Jim  Beran,  and  maintenance  of  way's  Ken  Koff  and 
Wayne  Russell  to  guide  us  through  these  difficult  times.  With  the  support  of  all  of  our  mem- 
bers, I  am  confident  that  our  task  force  will  put  together  the  association  of  all  associations.  You 
know,  the  shortline  railroad  industry  is  an  interesting  melting  pot  of  railroad  people.  Just  on 
our  line  we  have  had  the  benefit  of  knowledge  of  people  from  the  Santa  Fe,  Kansas  City 
Southern,  Missouri  Pacific,  C&NW,  Texas  Pacific,  Union  Pacific,  Rock  Island,  Southern 
Pacific,  Baltimore  and  Ohio,  the  Prairie  Central,  Kennicott  Railroad  and  the  Illinois  Terminal 
Railway.  When  we  have  a  problem,  we  gather  solutions  from  all  these  railroads  and  we  keep 
only  the  best.  With  this  spirit  of  putting  the  best  of  these  great  organizations  together,  I  am  con- 
fident we  will  see  a  win- win-win  conference  showcase  in  1998.  From  our  combined  talents  in 
this  room  we  can  build  any  kind  of  track  to  go  anywhere.  We  can  build  bridges  of  iron,  bridges 
of  wood,  bridges  of  concrete  and  stone.  We  can  span  any  river,  any  canyon,  any  swamp  and 
any  void. 

But  we  must  build  a  new  and  different  bridge.  This  bridge  must  span  uncertainty,  doubt 
and  past  prejudices.  The  bridge  piling  must  be  made  of  integrity  and  good  deeds,  the  caps  of 
wisdom  and  compassion,  and  the  stringers  of  fellowship  and  understanding.  The  bridge  deck- 
ing and  track  must  be  made  of  honor,  dignity  and  respect  for  all  disciplines. 

Only  from  these  ingredients  can  we  build  a  bridge  of  all  bridges  -  the  bridge  of  unity.  This 
bridge  of  unity  must  be  completed  in  the  next  few  years  as  it  must  carry  the  fastest  and  most 
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powerful  train  of  all.  It  must  carry  the  train  of  thought  into  the  21st  century.  We  will  need  the 
power  of  technology  and  communication.  We  will  need  locomotive  power  for  our  work  trains. 
We  will  need  the  power  of  diesel  and  hydraulics  to  drive  our  pilings  and  set  our  stringers  and 
to  build  our  tracks.  But  our  real  power  to  build  this  great  bridge  of  unity  to  carry  the  train  of 
thought  into  the  21st  century  is  in  the  pride  of  our  people.  Thank  you  very  much.  (Applause) 

Mr.  Bradley:  Thank  you,  Jake.  At  this  time,  we  will  take  a  short  recess  and  reconvene 
back  here  at  10:15.  (Recess) 

Mr.  Bradley:  Our  first  presentation  this  morning  is  the  design,  maintenance,  and  repair 
of  bridge  navigation  fender  systems  and  will  be  introduced  by  Rich  Calhoun,  director  of  the 
B&B  Association  and  an  associate  for  CTE  Engineering. 

Mr.  Calhoun:  Thank  you,  Mike.  At  this  time  it  gives  me  great  pleasure  to  introduce  Mr. 
Frank  Martin,  chief  of  the  permits  division,  and  Mr.  Roger  Wiebusch,  western  rivers  bridge 
administrator,  both  of  the  U.S.  Coast  Guard  department  of  transportation. 

Mr.  Martin  of  the  headquarters  office  in  Washington,  DC,  has  had  a  wide  and  varied  32- 
year  career  with  the  U.S.  Coast  Guard.  His  assignments  have  given  him  a  wealth  of  experience 
in  the  field  of  federal  program  management  and  the  administration  of  public  policy.  He  has 
served  with  distinction  in  both  the  military  and  civilian  side  of  the  service  both  afloat  and 
ashore. 

From  the  mid  1970s  to  the  early  1990s,  Frank  was  a  government  leader  in  the  policy 
development  and  federal  program  administration  concerning  oil  pollution  liability,  financial 
liability,  and  compensation  issues  affecting  the  U.S.  outer  continental  shelf  and  deep  water 
ports.  Since  1992,  he  has  served  as  chief  of  the  permits  division  at  the  U.S.  Coast  Guard,  head- 
quartered in  Washington,  DC. 

Mr.  Wiebusch  of  the  district  office  in  St.  Louis  directs  and  oversees  all  aspects  of  the 
Coast  Guard's  bridge  administration  program  within  a  22-state  area  that  includes  7,000  miles 
of  navigable  rivers  and  1,200  bridges.  He  is  a  1970  graduate  of  the  University  of  New 
Hampshire  and  a  1971  graduate  of  the  U.S.  Coast  Guard  Candidate  Officers  School.  He  was 
then  assigned  to  seagoing  wheat  tenders  in  Juneau,  Alaska.  After  briefly  leaving  the  Coast 
Guard  in  1975  with  the  rank  of  captain,  Mr.  Wiebusch  worked  for  the  Corps  of  Engineers.  In 
1983,  he  rejoined  the  Coast  Guard  and  assumed  his  current  position.  Please  join  me  in  wel- 
coming Mr.  Martin  and  Mr.  Wiebusch  for  this  informative  presentation.  (Applause) 


THE  DESIGN,  MAINTENANCE  AND  REPAIR  OF 
BRIDGE  NAVIGATION  FENDER  SYSTEMS 

Frank  Martin 

Chief  of  Permits 
U.S.  Coast  Guard 
Washington,  DC 

Thank  you  for  the  nice  introduction.  We  are  privileged  to  be  here  today.  Good  morning 
everybody.  Thank  you  for  inviting  the  Coast  Guard  to  speak  about  Bridge  Administration 
Program  particularly  about  bridge  pier  protection  and  fendering  systems  and  their  design 
maintenance,  and  repair. 
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Mr.  Mpras,  the  national  program  manager  for  the  Bridge  Administration  Program,  was 
unable  to  attend  today  due  to  scheduling  conflicts.  He  was  looking  forward  to  personally  mak- 
ing this  presentation.  However,  he  ended  up  in  Alaska  this  week  to  work  on  very  important 
Coast  Guard  bridge  permitting  issues  associated  with  the  new  trans-Alaska  gas  pipeline  with 
its  many  river  crossings  up  there. 

Nevertheless,  I  am  pleased  to  be  here  and  act  on  Mr.  Mpras'  behalf  to  make  this  presen- 
tation. We  appreciate  this  opportunity  to  be  a  part  of  your  convention  agenda  and  to  interact 
with  you.  My  presentation  will  give  you  an  overview  of  the  Bridge  Administration  Program 
and  fendering  policies  from  a  national  perspective.  I  will  be  followed  by  Mr.  Wiebusch,  our 
well  qualified  and  highly  experienced  bridge  administrator  from  our  Western  Rivers  office  in 
St.  Louis.  Roger  will  speak  to  you  from  a  river  perspective  on  commercial  marine  traffic  and 
bridge  fendering  systems. 

To  the  mariner,  a  bridge  is  viewed  as  an  obstruction  to  navigation  and  therefore  a  possi- 
ble hindrance  to  a  safe  passageway.  When  Congress  enacted  the  Bridge  Statutes  their  intent 
was  to  retain  exclusive  federal  jurisdiction  over  the  navigable  waters  of  the  United  States.  The 
purpose  was  to  prevent  the  impairment  of  public  navigation.  The  Army  Corps  of  Engineers 
until  1967  administered  the  bridge  statutes.  Concurrent  with  the  formation  of  the  Department 
of  Transportation  in  that  year,  the  bridge  administration  function  was  transferred  to  the  United 
States  Coast  Guard. 

As  we  carry  out  our  legal  mandate,  we  work  to  ensure  that  bridge  projects  balance  the 
reasonable  needs  of  both  navigation  and  land  transportation  while  maintaining  compliance 
with  applicable  environmental  control  laws.  This  is  done  primarily  as  follows: 

First,  Coast  Guard  approval  of  specific  location  and  plans  for  the  construction  and  mod- 
ification of  bridges.  This  is  our  bridge  permitting  function  which  includes  bridge  pier  protec- 
tion fendering  systems  and  ensures  that  horizontal  and  vertical  clearances  are  adequate  for 
existing  and  future  navigation. 

Second,  requiring,  where  necessary,  bridge  navigation  lighting,  clearance  gauges,  and 
other  markings  for  safe  navigation  and  the  protection  of  the  bridge  facility. 

Third,  regulating  draw  bridge  operations  openings  and  closings. 

Fourth,  alteration  or  removal  of  bridges  determined  to  be  unreasonable  obstructions  to 
navigation.  Generally  this  occurs  when  waterway  conditions  change  or  the  character  and  size 
of  navigation  passing  the  bridge  site  changes. 

Finally,  to  ensure  that  bridges  and  approaches  conform  to  the  environmental  and  human 
resource  laws  and  regulations  and  that  all  prudent  and  feasible  actions  to  minimize  harm  or 
takings  have  been  considered  when  developing  bridge  projects  across  navigable  waters.  The 
Coast  Guard  as  a  matter  of  law  does  not  concern  itself  with  structure  adequacy  of  bridges,  pier 
protection,  fenders,  or  any  other  accessory  works.  This  matter  is  normally  left  to  the  bridge 
owner  to  work  with  the  local  regulatory  bodies  which  establish  and  enforce  construction  codes. 

The  Coast  Guard  also  relies  on  the  principle  of  law  which  places  the  burden  on  the  bridge 
owner  to  ensure  that  the  bridge  structure  and  its  appurtenant  pier  protection  are  adequate  for 
their  intended  purpose.  Whether  or  not  that  adequacy  is  there  during  a  vessel  hit  or  following 
is  a  matter  between  the  bridge  owner  and  the  vessel  owner  to  be  resolved  in  civil  court  if  such 
remedy  is  needed. 

For  the  safety  of  navigation,  bridge  facilities,  and  land  transportation  interests  using 
bridge  structures  to  cross  over  the  navigable  waterways,  the  Coast  Guard  carefully  considers 
the  need  for  bridge  pier  protection  fender  systems  for  all  new  bridge  construction,  modifica- 
tion, and  replacement  projects.  If  the  design  of  a  bridge  is  such  that  it  has  piers  in  the  water- 
way which  are  adjacent  to  main  shipping  channels  and  thereby  are  vulnerable  to  being  hit  by 
commercial  marine  traffic,  fendering  will  be  a  mandatory  condition  of  the  authorizing  Coast 
Guard  bridge  permit.  A  perspective  fendering  clause  will  be  used  when  fendering  is  not  deter- 
mined essential  at  the  time  of  initial  construction,  but  could  be  needed  later  as  a  result  of  future 
waterway  channel  improvements  or  port  development. 
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In  those  cases  where  waterway  piers  are  specifically  designed  to  withstand  vessel  hits, 
fendering  may  not  be  needed.  However,  the  Coast  Guard  may  still  require  nonsparkling  sur- 
faces to  minimize  or  prevent  the  risk  of  an  explosion  from  contact  by  vessels  or  tankers  carry- 
ing volatile  liquids.  These  pier  fendering  policies  are  applied  equally  to  highway  or  railroad 
bridge  crossings. 

The  Coast  Guard  does  assist  bridge  designers  by  providing  the  knowledge  of  the  local 
waterway  necessary  to  promote  safe  navigation  at  the  bridge  site.  In  addition,  this  kind  of 
information  will  lessen  the  danger  of  vessel  hits  to  the  bridge  and  its  accessory  works.  When 
considering  proposed  bridge  projects,  we  give  the  mariners  an  opportunity  to  comment  shar- 
ing their  experience  and  knowledge  of  the  waterway  with  us,  the  bridge  owner,  and  the  design- 
er. This  knowledge  used  during  the  bridge  design  can  provide  an  economic  benefit  to  the 
bridge  owner  of  reduced  maintenance  costs.  For  example,  there  may  be  reduced  cost  of  fend- 
er repairs  due  to  many  repeated  ship  and  barge  strikes. 

The  Coast  Guard  prefers  to  be  involved  in  the  early  development  of  bridge  projects  to 
assist  bridge  owners  in  determining  the  best  course  of  action  for  building,  modifying,  or 
replacing  a  bridge  and  providing  advice  as  to  the  need  or  desirability  of  bridge  pier  protection 
systems.  We  will  not  act  as  the  architectural  or  engineering  consultants,  but  we  will  provide 
information  necessary  to  meet  the  reasonable  needs  of  navigation  especially  when  we  are  dis- 
cussing such  items  as  navigation  span  location,  clearances,  and  fendering  as  they  apply  to  nav- 
igation and  the  flow  of  the  waterway.  Early  discussions  should  take  place  between  us  and  the 
bridge  owner  concerning  the  alignment  of  the  navigation  span  to  the  waterway,  the  location  of 
the  bridge  as  it  impacts  navigation  such  as  a  bridge  on  a  bend  of  a  river  or  misalignment  of 
navigational  spans  with  existing  adjacent  structures,  fender  alignment,  and  much  more. 

Appropriate  response  to  all  these  issues  can  save  the  bridge  owner  the  costly  expense  of 
reengineering  at  a  later  time  and  minimizing  the  risk  of  vessel  collisions  with  that  bridge. 

The  Coast  Guard,  as  case  law  stipulates,  does  not  concern  itself  with  such  matters  as  char- 
acter and  tensile  strength  of  all  materials  used  in  the  construction  of  the  bridges  and  its  appur- 
tenants. However,  as  the  statutes  do  provide  and  as  court  precedents  have  been  applied,  we  are 
concerned  with  the  manner  and  construction  of  a  bridge  and  its  appurtenants  as  they  affect 
public  navigation.  It  is  of  little  use  to  prescribe  adequate  and  safe  navigational  clearances  if  the 
vessels  passing  through  the  bridge  are  subject  to  danger  because  of  the  bridge  design,  con- 
struction or  use  of  faulty  material. 

For  example,  we  probably  would  not  allow  steel  rub  rails  on  fenders  in  a  waterway  where 
the  usual  vessel  or  barge  traffic  contains  flammable,  combustible  products  or  other  hazardous 
materials. 

I  can't  emphasize  enough  that  the  issue  of  bridge  fendering  and  safety  at  bridges  at  the 
intersecting  points  of  bridges  and  navigable  waterways  is  a  matter  of  high  priority  and  concern 
within  the  Department  of  Transportation  and  at  Coast  Guard  headquarters.  The  issue  is  of  such 
concern  to  the  Coast  Guard  that  one  of  the  main  Department  of  Transportation  strategic  trans- 
portation goals  is  a  safe,  efficient  transportation  system  for  all  the  modes  of  transportation  in 
the  nation;  railroads,  highways,  and  waterways.  Wherever  there  are  intersecting  modes  of 
transportation  such  as  railroad  bridges  crossing  navigable  waterways,  the  Secretary  of 
Transportation  himself  and  the  commandants  feel  very  strongly  that  we  should  work  diligent- 
ly to  make  sure  that  these  intersecting  points  are  safe  for  the  bridge,  safe  for  navigation,  and 
safe  for  land  traffic  crossing  over  the  bridge. 

After  a  bridge  is  completed,  we  are  concerned  that  safety  be  maintained  for  the  mariner, 
the  bridge,  and  its  appurtenants.  The  bridge  owner  is  responsible  for  and  must  properly  service 
and  repair  fender  systems,  navigation  lights  and  other  markings  such  as  reflective  panels, 
clearance  gauges,  and  so  forth.  Further,  draw  bridge  openings  and  closings  must  be  as  pre- 
scribed. The  bridge  owner  is  responsible  to  do  whatever  is  reasonably  needed  to  maintain  the 
authorized  permitted  clearances  for  safe  navigation  through  the  bridge. 
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We  are  concerned  with  anything  related  to  bridges  which  affect  safe  vessel  passage 
through  or  under  the  bridge.  The  bridge  owner's  responsibility  for  good  maintenance  and  prop- 
er repair  to  bridge  fenders,  lighting,  and  marking  systems  is  a  matter  of  law  required  under  the 
bridge  statutes.  These  issues  have  been  well  established  to  be  within  the  scope  of  the  Coast 
Guard  jurisdiction  over  bridges  across  navigable  waters  of  the  United  States. 

I  will  conclude  this  part  of  our  presentation  with  the  following  thoughts.  The  Coast 
Guard  has  a  mandate  to  provide  for  the  reasonably  unimpeded  navigation  of  this  nation's 
waterways  and  that  is  also  to  be  sure  that  the  safety  is  emphasized  wherever  needed.  We  need 
and  desire  the  open  and  free-flowing  information  exchange  with  you,  the  bridge  owners,  as 
early  in  the  process  of  designing  the  bridges  and  appurtenants  as  possible.  We  believe  such 
early  communication  and  coordination  may  save  you  considerable  cost  in  time  and  money  by 
eliminating  the  need  to  reengineer  later  in  the  process  when  you  are  actually  ready  to  build, 
modify,  or  replace  a  bridge.  At  the  same  time,  we  wish  to  ensure  a  bridge  and  transportation 
structure  which  will  meet  the  reasonable  needs  of  both  water  and  land  transportation  inter- 
ests. 

Thank  you  again  for  inviting  us  to  be  part  of  this  conference.  (Applause) 

Mr.  Wiebusch:  Good  morning.  I  will  present  the  second  half  of  the  Coast  Guard  presen- 
tation. As  stated,  I  am  Roger  Wiebusch.  I  am  the  bridge  administrator  for  the  Western  Rivers 
Area  of  the  Eighth  Coast  Guard  District.  Like  some  of  you,  the  Coast  Guard  has  undergone 
some  streamlining,  downsizing,  rightsizing,  or  whatever  the  proper  term  is  and  the  Second 
Coast  Guard  District  which  I  used  to  be  part  of  is  now  merged  with  the  Eighth  District  and  I 
am  proud  to  be  there. 

It  is  known  as  the  western  rivers  by  the  Coast  Guard  and  involves  7,000  miles  of  naviga- 
ble waterways,  1 ,200  bridges,  and  touches  22  states.  This  area  also  has  the  unofficial  distinc- 
tion of  having  the  most  reported  hits  between  commercial  vessels  and  bridges.  Since  1972, 
there  have  been  over  3,600  collisions  or  hits  between  vessels  and  bridges.  A  high  number  of 
these  have  involved  railroad  bridges  and  an  even  higher  percentage  of  these  have  involved  rail- 
road swing  span  bridges. 

Now  before  I  get  too  far  into  the  talk,  I  want  to  talk  about  some  common  definitions  of 
different  protection  devices  and  different  terms  I  am  going  to  be  using.  A  hit  basically  means 
any  contact  between  a  vessel  and  a  bridge.  Whether  there  is  a  lot  of  damage  or  a  little  damage, 
rubbing,  scraping,  knocking  things  over,  et  cetera,  it's  a  hit.  A  protection  system  is  all  the  struc- 
tures whose  purpose  it  is  to  help  protect  the  bridge  and  to  prevent  the  direct  contact  between 
the  vessels  and  the  bridge. 

In  this  case  we  have  a  shear  fence  that  runs  through  the  span.  We  have  a  protection  on  one 
side  and  we  have  a  dolphin  on  the  other  side.  Collectively,  this  whole  thing  would  be  the  pro- 
tection system  and  there  is  going  to  be  a  similar  one  on  the  pier. 

A  protection  cell  is  just  that.  It  is  usually  a  round,  steel  sheet  cell  filled  with  rock  or  some 
kind  of  material.  It  usually  has  a  concrete  cap.  These  are  usually  on  the  upstream  side  of  the 
bridge  although  sometimes  they  are  on  both  sides  of  the  piers. 

An  ice  breaker  is  kind  of  an  antiquated  protection  system  on  bridges  that  were  built  in  the 
early  part  of  the  century.  Its  purpose  was  to  break  up  the  ice  before  it  hit  the  bridge  so  as  to 
protect  the  bridges  piers.  There  are  still  some  of  those  around. 

A  dolphin  is  basically  a  series  of  pilings  that  are  driven  into  the  river  bottom  and  tied 
together  with  some  kind  of  a  cable  to  keep  them  together  as  a  group. 

A  shear  fence  is  just  a  fence  of  timbers  that  extends  upstream  or  downstream  from  the 
bridge  span.  It  can  be  of  different  size  timbers,  but  it  does  provide  a  fence.  Vessels  sometimes 
use  that  to  guide  themselves  through  the  bridge. 

A  bull  nose  is  a  big  steel  protection  cell  that  is  on  the  upstream  or  downstream  side  of  the 
pivot  pier  protection  on  swing  spans. 

The  pivot  pier  protection  system  is  a  system  of  a  bull  nose  or  some  kind  of  cell  on  one 
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end,  and  a  shear  fence  or  timber  fence  that  runs  between  the  bull  nose  and  back  to  the  pivot 
pier  of  the  swing  span.  That  is  both  on  the  upstream  and  downstream  side  of  the  bridge. 

This  is  another  kind  of  a  pivot  pier  protection  system  that  is  kind  of  unique  and  occurs  on 
one  of  the  rivers  that  we  have.  It  is  basically  a  series  of  cells  that  were  built  between  them. 
Although  there  is  a  lot  of  space  there,  usually  a  shear  fence  implies  there  is  more  structure  than 
space.  However,  in  this  case  there  is  not  a  really  wide  member  on  the  shear  fence,  but  they  con- 
structed a  series  of  cells  from  the  bull  nose  back  to  the  pivot  pier  on  both  sides  of  the  bridge. 
It  serves  very  well  to  keep  these  off  the  pivot  pier. 

A  barge  or  a  tow  is  basically  the  type  of  commercial  vessel  that  operates  on  the  western 
river.  It  is  on  the  river  system.  It's  a  tow  boat  in  the  back  pushing  a  series  of  barges.  Each  barge 
is  lashed  together.  It  is  made  up  to  be  any  size  depending  on  the  river.  Generally  north  of  St. 
Louis  on  the  Mississippi  River  there  are  about  15  barge  tows,  five  long,  three  wide.  Below  St. 
Louis,  you  will  find  there  are  30  barge  tows  usually.  Different  rivers  are  designed  for  different 
size  tows.  It  is  pretty  well  dictated  by  the  size  of  the  locks  and  dams. 

Now,  let's  talk  about  the  design  of  protection  systems.  A  bridge  protection  system  is  a 
group  of  structures  designed  to  prevent  direct  contact  between  vessels  and  bridge  piers.  In  per- 
forming this  function  they  also  serve  to  assist  vessels  through  the  bridge  span.  As  Frank  pre- 
viously stated,  the  Coast  Guard's  concern  and  contribution  is  from  the  navigational  standpoint, 
not  structural.  We  will  assist  you  in  providing  information  considering  what  type  of  vessels  can 
use  the  waterway  and  where  the  navigation  problems  are  through  that  area.  However,  we  don't 
get  involved  with  the  structural  aspects  of  designing  the  protection  required. 

From  my  standpoint  I  think  there  are  seven  factors  that  contribute  to  appropriate  design 
of  protection  systems.  They  are  as  follows: 

1 .  Pier  location. 

2.  Pier  or  bridge  permit  history. 

3.  Type  of  waterway  traffic. 

4.  Waterway  characteristics. 

5.  Type  of  bridge. 

6.  Navigational  span  characteristics. 

7.  Type  of  pier  construction. 

Now,  first  regarding  pier  location.  I  think  the  single  most  important  factor  to  consider  in 
whether  or  not  a  pier  protection  system  is  needed  is  where  the  pier  is  located.  For  new  bridges 
that  you  build,  the  Coast  Guard  can  and  will  tell  you  where  the  piers  should  be.  By  appropri- 
ately locating  the  piers  we  can  lessen  the  chance  of  collisions  with  vessels.  Primarily  for  the 
fixed  bridges,  we  have  wide  spans.  For  existing  bridges  and  movable  bridges,  the  channel  piers 
are  at  the  greatest  risk  to  vessel  contact  and  damage.  Any  pier  in  the  river  has  a  chance  of  being 
hit  by  a  barge  or  loose  barges.  The  greatest  risk  is  always  to  the  piers  adjacent  to  the  channel. 

Once  the  high  risk  piers  are  identified  it  then  becomes  an  issue  of  deciding  what  type  of 
structure  is  needed  to  protect  them  from  the  type  of  vessels  that  operate  in  the  area.  The  bridge 
permit  history  is  important  because  what  we  see  is  that  when  the  bridge  is  originally  con- 
structed and  permitted  the  type  and  location  of  protection  is  identified.  A  lot  of  your  bridges, 
especially  your  swing  span  bridges,  were  permitted  in  the  late  1800s  or  early  1900s  and  the 
type  of  vessels  that  operate  on  the  river  were  a  lot  different.  The  size  and  navigation  openings 
are  much  smaller  than  what  would  be  acceptable  in  today's  traffic.  As  a  result,  certain  types  of 
protection  were  designed  and  put  in  place  to  basically  protect  the  wooden  vessels  carrying  pas- 
sengers from  being  damaged  by  your  concrete  and  steel  bridges.  As  a  result,  on  these  permit 
plans  we  see  a  lot  of  shear  booms  or  floating  logs  that  would  help  vessels  get  through  the 
bridges.  Over  time,  the  shear  booms  were  replaced  by  shear  fences  which  are  more  substan- 
tial. Then  the  shear  fences  were  replaced  by  more  substantial  cells  to  better  reflect  the  fact  that 
the  type  of  vessel  that  needs  protection  has  changed.  Also  is  the  fact  that  perhaps  now  your 
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bridge  is  more  vulnerable  to  damage  by  the  vessels  so  the  protection  structures  have  to  change. 
The  type  of  structures  change,  but  the  location  stays  the  same. 

On  this  Louisiana  bridge,  as  a  tow  goes  through  there  are  some  interesting  things  to  note. 
There  is  no  pivot  pier  protection  on  the  upstream  side  and  there  should  be  some.  The  permit 
requires  it.  The  permit  also  requires  there  to  be  a  rock-filled  timber  crib  that  extends  hundreds 
of  feet  upstream  of  the  bridge. 

This  is  the  status  of  the  rock-filled  timber  crib  in  the  mid  1980s.  As  you  can  guess,  any 
kind  of  structure  like  that  on  the  river  where  you  have  big  tows,  big  barges  coming  through,  a 
lot  of  ice  on  the  river  and  these  things  are  going  to  get  damaged.  It  is  a  maintenance  nightmare 
for  the  railroad.  It  was  always  under  disrepair.  We  were  always  hassling  the  railroad  about  get- 
ting this  thing  fixed.  The  barges  were  always  running  aground  because  they  could  never  tell 
where  this  thing  was.  It  was  a  real  problem. 

In  order  to  solve  that  problem  the  railroad  came  to  us  and  said  they  really  would  rather 
not  have  to  repair  this  thing  or  replace  this  thing.  We  coordinated  the  needs  of  navigation.  The 
railroad  and  ourselves  and  navigation  industry  said  we  can  replace  this.  This  isn't  critical,  but 
this  is  the  remains  of  an  old  protection  system  that  was  required  70  years  ago  when  this  bridge 
was  built.  Now  it  is  time  to  move  ahead  and  get  into  the  modem  era.  So  we  replaced  that  with 
a  series  of  concrete  or  steel  sheet  pile  cells  lined  up  in  the  same  alignment  pretty  much  of  the 
fence  but  shorter  to  the  bridge  and  closer  to  the  bridge.  We  replaced  the  rock-filled  crib  with 
these  cells  that  can  be  maintained.  They  are  not  a  maintenance  problem  and  it  helped  the  rail- 
road. 

We  don't  mind  and  in  fact  we  like  to  get  rid  of  protection  structures  that  no  longer  have  a 
purpose  or  a  function.  If  something  is  high  maintenance  and  serves  no  purpose,  we  don't  mind 
getting  rid  of  it.  We  can  replace  it  or  identify  what  kind  of  structure  should  be  in  place  to 
improve  it  from  your  standpoint. 

The  protection  system's  design  must  be  based  on  the  current  situation  and  the  threats.  You 
need  to  put  adequate  structures  in  the  proper  location  and  not  just  perpetuate  structures  for  no 
reason.  Some  structures  can  be  eliminated  and  we  have  done  that  at  Louisiana. 

At  the  Sabula  bridge  on  the  Mississippi  River,  there  is  a  long  shear  fence  that  extended 
hundreds  of  feet  upstream  of  the  bridge.  Following  a  pretty  good  collision  between  a  tow  boat 
and  that  fence  that  wiped  out  several  hundred  feet  of  the  fence,  we  determined  that  the  part  that 
was  destroyed  really  wasn't  needed.  Again,  working  with  the  navigation  industry  and  the 
bridge  owner  we  determined  that  we  really  didn't  need  to  replace  the  whole  fence.  The  only 
functional  part  of  that  fence  from  a  navigational  standpoint  was  the  top  200  or  300  feet.  So  we 
just  required  this  portion  of  the  fence  to  be  rebuilt,  put  a  substantial  dolphin  up  to  support  it, 
and  the  upper  200  or  300  feet  of  the  fence  that  didn't  serve  any  purpose  and  was  already 
destroyed  really  didn't  to  be  rebuilt. 

So,  again,  the  bridge  owner  could  benefit  by  eliminating  some  of  the  structure  that  is  just 
a  maintenance  headache  and  actually  served  no  purpose  to  the  navigation  industry. 

Now,  a  third  item  of  concern  to  design  bridge  protection  systems  is  the  waterway  traffic. 
We  talked  a  little  bit  about  barges  and  at  least  mentioned  the  barges  and  the  tow  zero  here.  If 
there  is  a  close  fit  for  the  tow  to  get  through  the  bridge,  what  is  important  to  consider  in  design- 
ing a  protection  system  is  again  the  size  of  the  tow.  What  is  the  biggest  tow?  Three  wide?  Five 
wide?  Two  wide?  How  big  an  area  is  this  tow  going  to  occupy  going  through  the  bridge? 
Obviously  with  that  is  how  big  are  the  barges?  A  typical  barge  is  35  feet  wide  and  195  feet 
long.  The  capacity  of  loaded  barges  is  1 ,500  tons  each  when  they  are  fully  loaded.  The  tow 
boats  will  vary  in  size  from  700  to  800  horsepower  being  20  by  40  feet  to  the  4,200  to  6,000 
horsepower  boats  being  145  by  40  feet. 

Regarding  tow  boat  speed,  as  a  boat  approaches  your  bridge  a  lot  of  its  speed  is  going  to 
depend  on  what  the  river  is  doing.  It  is  not  uncommon  to  have  a  river  current  that  is  going 
seven  to  ten  knots.  To  increase  your  maneuverability  in  the  boat  you  need  to  be  going  faster 
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than  the  river.  So  these  boats  are  going  to  be  coming  at  a  pretty  good  speed  toward  the  bridge 
during  high  periods  of  water. 

Another  thing  is  how  frequently  do  the  boats  come.  Most  of  the  waterways  that  we  deal 
with  in  the  western  river  area  have  year-round  navigation  or  at  least  nine  months  out  of  the 
year.  The  Mississippi,  the  Missouri,  and  some  others  close  down  for  about  three  months  out  of 
the  year,  but  for  the  most  part  all  of  the  other  waterways  are  year-round  navigation. 

Factors  also  to  consider  concern  the  waterway  traffic  is  high  water  if  they  use  helper 
boats.  How  do  they  get  lined  up  for  the  bridge? 

Regarding  waterway  characteristics,  a  navigation  chart  is  what  a  mariner  uses  to  travel  up 
and  down  the  river.  There  are  a  lot  of  issues  involved  for  the  mariner.  All  rivers  have  estab- 
lished navigation  channels  that  lead  to  the  bridges.  The  bridge  is  obviously  a  navigation  span. 
In  some  cases,  the  navigation  span  is  really  the  determining  factor  of  where  the  navigation 
channel  can  be.  The  boats  can  go  bank  to  bank  in  many  reaches  of  the  river,  but  they  have  to 
be  lined  up  to  certain  areas  in  order  to  get  through  your  bridge.  The  channel  locations  and  the 
path  the  vessels  will  take  will  change  as  the  current  and  the  river  levels  change. 

This  is  especially  true  with  some  fixed  bridges  on  the  Ohio  River.  During  normal  river 
levels  the  tows  will  use  one  navigation  span  and  run  one  part  of  the  river.  At  high  water  they 
will  run  the  opposite  side  of  the  river  and  run  different  navigation  spans.  The  river  levels  will 
dictate  where  these  boats  are  going  to  go.  It  is  not  uncommon  in  the  western  rivers  system  for 
the  rivers  to  change  20  to  30  feet  during  a  navigation  season  between  high  water  and  low  water. 
This  obviously  impacts  river  velocity,  vessel  speeds,  and  approaches.  High  rivers  also  usually 
cause  cross  currents  that  affect  the  tows  just  as  they  are  trying  to  get  through  your  bridge.  They 
push  the  vessel  sideways  into  your  piers. 

One  thing  also  that  affects  vessels  as  they  approach  the  bridge  is  the  angle  that  they  are 
going  to  be  when  they  get  to  your  bridge.  Ideally  a  tow  would  like  to  be  parallel  to  the  flow  of 
the  river  going  through  your  bridge.  Ideally  your  piers  should  be  parallel  to  the  river  flow.  This 
is  not  always  the  case.  Tows  do  approach  and  pass  through  the  navigation  spans  at  an  angle. 

In  this  case,  the  bridge  span  is  around  the  coiner.  The  boat  has  to  get  around  the  bend  and 
get  through  the  span.  It  is  not  easy  to  do  and  keep  them  straight.  In  this  case  going  through  a 
span  it's  still  not  perfectly  parallel  with  this  protection  system.  It  is  at  an  angle.  The  bigger  the 
angle,  the  greater  the  chance  that  the  vessel  is  going  to  contact  your  bridge.  It  may  hit  the  bull 
nose  if  it  is  running  a  span  on  the  other  side.  It  may  have  to  touch  it,  pivot  around,  and  get  lined 
up  to  get  through  the  bridge.  The  angle  is  really  critical.  If  it  can  be  straight  to  the  bridge  it  can 
get  through  fairly  easily,  but  it  is  very  difficult  to  do  with  all  the  factors  that  always  affect  the 
passage  of  the  vessel. 

The  type  of  the  bridge  is  important.  Fixed  bridges  usually  provide  greater  navigation 
opening  than  the  movable  bridges.  Fixed  bridges  also  usually  have  more  than  one  navigation 
span.  The  movable  bridge  is  more  likely  to  be  hit  especially  the  swing  spans  because  they  pro- 
vide such  a  narrow,  restrictive  opening.  Typical  waterways  in  the  western  rivers  have  a  main- 
tained channel  of  at  least  300  feet  wide.  The  swing  spans,  the  lift  spans,  the  different  movable 
spans  that  we  have  typically  are  only  150  feet  to  200  feet  at  the  most.  They  are  very  restric- 
tive. The  tows  are  used  to  operating  at  least  at  300  feet  and  then  they  are  cut  down  to  a  much 
more  restrictive  opening. 

One  of  the  things  that  is  important  also  with  the  angle  and  with  designing  the  protection 
system  is  the  gap  that  exists  between  the  cell  and  the  pier  and  the  dolphin  and  the  pier.  If  pos- 
sible you  want  to  eliminate  these  gaps.  There  is  a  little  shear  fence  built  in.  If  you  have  a  bridge 
where  the  vessels  have  a  sharp  angle  of  approach,  the  corner  of  the  barge  is  going  to  get  caught 
in  the  gaps,  they  are  going  to  rip  up  the  protection  cell,  the  barge  is  going  to  break  loose,  and 
it's  going  to  be  a  mess.  In  designing  the  system  in  the  span  itself,  try  to  eliminate  the  gaps 
where  the  tows  are  going  to  get  corners  of  the  barges  caught. 
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Stone  piers  are  old  and  have  been  there  a  long  time.  This  is  a  bridge  that  was  hit  and  seri- 
ously damaged  by  a  tow  collision.  Again,  the  pier  was  old  and  it  wasn't  able  to  withstand  the 
hit  of  the  barge.  After  the  repair  work  it  is,  but  again  one  of  the  concerns  you  should  have  is 
the  type  of  the  structure  as  far  as  whether  or  not  the  pier  that  you  have  out  there  can  withstand 
the  hit  from  the  vessel  and  the  tow  that  is  moving  at  it. 

I  would  like  to  talk  about  the  maintenance  of  protection  systems.  The  very  nature  of  the 
bridge  protection  means  that  it  is  going  to  be  hit  and  damaged  to  some  degree  in  order  to 
achieve  its  purpose.  Protection  structures  must  be  properly  maintained  in  order  to  serve  their 
intended  purposes.  As  a  bridge  owner,  it  is  your  responsibility  to  properly  maintain  the  pro- 
tection structures  since  they  are  considered  part  of  the  bridge.  The  type  of  maintenance  varies 
depending  on  the  type  of  structure. 

We,  at  the  Coast  Guard  and  my  office,  can  be  reasonable  with  the  bridge  owners  as  far  as 
when  does  this  have  to  be  repaired  or  maintained?  How  quickly  does  it  have  to  be  fixed?  A  lot 
of  it  depends  on  the  nature  of  the  damage  and  where  it  is. 

In  this  case,  this  is  a  good  shear  fence.  The  cell  goes  back  through  the  pier.  Timbers  line 
the  fence  keeping  the  vessels  off  it.  A  typical  shear  fence  doesn't  just  fall  down  after  one  hit  or 
one  bad  season.  But  through  a  series  of  long  neglect,  a  bridge  will  get  to  the  point  where  the 
thing  totally  collapses  into  the  river.  They  should  be  periodically  looked  at  to  make  sure  they 
are  still  in  good  shape. 

One  thing  to  concern  ourselves  about  is  the  shear  fence  and  all  kind  of  debris  and  drift 
that  becomes  lodged  between  the  whalers  on  the  shear  fence.  If  it  sticks  out  in  the  river,  it's 
going  to  damage  vessels.  If  a  vessel  hits  this,  it  is  also  going  to  rip  off  the  shear  fence.  Again, 
if  you  have  shear  fences  that  have  big  gaps  in  them,  you  have  to  make  sure  to  keep  the  debris 
cleaned  out.  Obviously  at  a  flood  stage  if  this  stuff  is  getting  stuck  in  there  we  are  not  going 
to  tell  you  to  go  out  there  and  get  rid  of  it.  But  after  the  river  has  come  down  to  normal  level, 
it  is  something  that  needs  some  attention  and  needs  to  be  taken  care  of. 

We  don't  care  about  the  cosmetics  of  a  cell  so  much  as  far  as  whether  it's  rusty  or  white 
or  blue  or  any  other  color,  but  it  looks  like  a  cell.  It  is  permitted  to  be  round  and  it  looks  round. 
If  a  cell  has  lost  its  steel,  you  can  see  all  the  concrete  on  the  inside.  Concerns  about  this  would 
be  the  jaggedness  of  the  steel  that  would  be  exposed  to  the  vessels  and  hitting  this.  Eventually 
this  is  going  to  fall  out  into  the  channel.  Again,  some  maintenance  is  needed  here  to  make  sure 
that  it  is  properly  maintained  and  it  is  not  going  to  be  a  problem.  It  is  still  going  to  protect  the 
barge  and  the  bridge. 

Here  we  have  a  cell  with  a  tree  or  a  big  weed  growing  out  of  it.  Sometimes  these  cells  get 
hit  and  they  get  cracked  and  stuff  starts  growing  out  of  them.  It  is  not  good  and  typically  it's 
just  going  to  wear  on  the  cell  and  deteriorate  the  cell  and  block  the  navigation  lights.  It's  some- 
thing that  we  want  to  see  gotten  rid  of. 

This  is  a  pretty  well  damaged,  messy  protection  system.  There  is  a  steel  sheet  pile  cell 
here,  a  hunk  of  the  steel  is  gone,  and  concrete  is  exposed.  Steel  fencing  is  nonexistent.  The 
whole  thing  is  damaged  and  dented.  It  is  really  a  hazard  to  navigation  going  through  this.  As 
in  most  cases  when  we  call  you  up  as  bridge  owners  and  say  there  is  something  wrong  with 
your  bridge  or  you  need  to  fix  a  cell  or  a  fence  or  something,  you  have  always  been  very  coop- 
erative and  react  as  soon  as  you  can. 

In  this  case,  this  is  the  same  structure  after  all  the  repairs  have  been  done. 

This  is  a  concrete  structure  where  there  was  a  forerunner  to  a  protection  cell  on  the 
Cumberland  River.  We  have  monolithic  concrete,  but  if  you  look  at  the  bottom  you  will  see  it 
is  all  beat  up  from  barges  hitting  it.  On  the  bottom  it  is  really  corroded  away. 

At  some  point  damages  to  concrete  structures  stop  being  cosmetic  and  start  being  struc- 
tural. We  see  these  things  and  we  say,  "Well,  how  bad  is  this?  Is  this  a  concern  yet?"  If  rebar 
or  steel  rods  or  anything  else  start  showing,  we  get  really  concerned.  If  these  things  continue 
to  get  eaten  away,  we  get  concerned  a  lot  more  that  something  needs  to  be  done  to  replace  this. 
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At  this  point  here,  we  come  to  you  as  a  bridge  owner  and  say,  "How  bad  is  this?  What  do  you 
plan  to  do  with  this?  Should  this  be  repaired  now  or  at  what  point  should  it  be?"  Again,  struc- 
tures on  the  river  are  going  to  get  worn  away.  They  are  going  to  get  beat  up.  As  tows  hit  these 
things,  repairs  are  going  to  be  necessary. 

If  you  take  a  concrete  pier,  line  it  with  wood  as  Frank  was  talking  about  not  having  a  con- 
tact between  the  vessels,  the  skin  of  the  barges,  and  the  pier  sometimes,  this  is  an  excellent  way 
of  ensuring  that  we  are  not  going  to  have  any  problems  with  spark-producing  activity  if  the 
barges  do  hit  the  piers. 

Again,  we  would  look  at  the  bolts  that  hold  these  on  so  we  don't  have  any  steel  sticking 
in  the  river  to  open  up  the  barges. 

When  determining  whether  or  not  shear  fences  should  be  repaired  or  how  often  is  it  crit- 
ical usually  timbers  near  the  top  are  really  important  in  any  areas  that  barges  are  going  to  oper- 
ate in  and  come  in  contact.  We  realize  that  if  you  are  missing  some  timbers  down  near  the 
water  level  it's  going  to  be  more  difficult  to  replace.  You  may  have  to  wait  until  the  water  goes 
down.  It  may  be  a  seasonable  repair  that  is  necessary.  We  can  be  reasonable  and  work  with  you 
as  bridge  owners  to  identify  when  the  best  time  is  to  fix  something. 

The  main  thing  is  that  you  realize  that  there  is  some  maintenance  going  on  and  that  there 
is  some  inspection.  Something  needs  to  be  done  and  there  is  some  plan  to  do  it.  If  it  becomes 
a  critical  nature  that  really  threatens  what  we  consider  to  be  the  integrity  of  the  bridge  or  the 
safety  of  the  bridge  then  we  will  get  more  insistent  that  something  get  done  right  away.  This 
is  especially  true  when  it  starts  getting  down  close  to  the  pivot  pier.  If  one  or  two  barges  con- 
stantly wipe  out  all  the  timber  and  the  pivot  pier  starts  to  become  naked,  I  think  most  of  the 
time  when  that  happens  you  are  really  good  about  calling  me  up  and  telling  me  how  unsafe  the 
bridge  is  because  of  what  the  barges  did  to  it.  You  know  we  need  to  do  something  to  make  sure 
that  it  is  fixed  right  away. 

Again,  a  shear  fence  definitely  needs  some  work  done  up  here.  It  was  smashed.  Whatever 
structure  was  here  was  just  wiped  out.  The  horizontal  members  are  missing.  Some  of  them  that 
stick  into  the  channel  become  a  real  hazard.  This  needs  to  be  fixed.  We  would  be  more  insis- 
tent that  something  be  done  up  right  away  than  if  we  were  just  missing  a  few  timbers  on  the 
horizontals. 

This  is  a  protection  cell.  It  was  a  highway  bridge.  Again,  this  used  to  be  vertical.  One  day 
a  barge  came  down  and  hit  it  and  permanently  tipped  it  back  to  the  pier.  This  does  need  to  be 
repaired.  What  happened  here  is  we  needed  to  repair  this.  It  wasn't  possible  to  rebuild  this 
thing.  Taking  it  out  and  building  a  new  one  would  start  encroaching  into  the  already  restrictive 
horizontal  opening.  So  they  went  upstream  with  this  pier  and  built  a  new  one.  In  order  to 
ensure  that  this  same  damage  didn't  happen  again,  they  tied  the  cell  into  bedrock  with  steel 
poles  running  up  it  fairly  frequently.  It  has  suffered  some  hits  but  the  cell  was  never  moved 
after  it  was  tied  in  very  strongly  down  to  the  bedrock. 

Notice  also  in  the  bridge  span  they  do  have  timbers  mounted  horizontally  again  as  rub 
railings  through  the  span. 

When  you  are  doing  repairs  to  your  bridges  after  we  tell  you  they  need  to  be  done,  I  think 
it  is  important  that  you  realize  the  boats  are  still  going  to  be  coming  through  the  spans.  You 
have  to  tell  us  what  you  plan  to  do,  when  you  plan  to  do  it,  and  how  it  is  going  to  get  done.  If 
there  are  work  barges  that  you  are  going  to  have  in  the  navigation  channel,  we  may  have  to 
require  them  to  move  for  the  passage  of  vessels.  Again  with  a  swing  span,  it  might  be  that  the 
span  is  not  used  a  lot  and  boats  can  still  come  through.  Occasionally  we  don't  have  a  problem 
with  giving  you  so  many  hours  closing  the  spans  of  navigation  to  give  you  four  to  six  hours  of 
work  if  you  need  to  do  that.  Ideally  we  try  to  keep  the  span  open  at  all  times  and  require  the 
contractors  to  move.  It  is  vitally  important  that  you  tell  us  what  is  being  done  so  we  can  take 
a  look  at  what  you  are  doing.  You  can't  decrease  the  horizontal  opening  of  the  span  very  much 
and  we  need  to  ensure  what  you  plan  to  do  is  within  the  guidance  of  the  permit. 


30 


A  nonstructural  item  to  increase  the  navigation  safety  is  lighting  or  light  marking  of 
bridges.  We  will  have  lights  on  the  cell  and  lights  on  the  bull  nose.  Lighting,  marking,  and  all 
these  nonstructural  ways  to  improve  the  protection  of  the  bridges  are  critical.  The  district  com- 
manders will  describe  what  lights  are  necessary,  what  markings,  and  pier  protection  lighting, 
retroreflective  panels,  painting,  or  anything  like  that  in  order  to  make  the  pier  stand  out.  The 
idea  is  that  if  the  vessel  operators  can  see  your  structures  better  from  a  mile  away  they  are 
going  to  have  a  fighting  chance  of  missing  it. 

In  summary,  I  would  like  to  say  the  main  thing,  as  Frank  says,  is  we  want  to  work  with 
you  as  bridge  owners  to  basically  do  things  that  are  reasonable  and  make  sure  things  are  safe 
for  your  bridge  as  well  as  for  the  mariners  who  use  these  bridges.  So  talk  to  us  and  tell  us  what 
is  going  on.  We  don't  have  a  problem  getting  rid  of  protection  structures  that  are  not  necessary. 
If  you  can  save  money  on  maintenance  and  we  can  make  the  water  safer  by  eliminating  some- 
thing, we  are  all  for  it.  You  have  to  talk  to  us.  You  have  to  tell  us  what  is  going  on.  We  will 
work  with  you.  We  will  coordinate  the  issues  with  the  navigation  interests  and  find  out  what 
can  and  cannot  be  done. 

In  closing,  regarding  bridges  from  a  navigation  standpoint,  we  realize  that  you  get  to  use 
your  bridges  once  in  a  while  to  run  trains  across.  So  we  know  they  are  there.  We  realize  that 
is  their  purpose  and  we  fully  realize  the  fact  that  you  get  a  chance  to  use  the  bridge.  We  don't 
mind  holding  boats  up  for  you  to  use  your  bridge  because  that's  its  purpose.  Again,  we  want 
to  work  with  you. 

If  you  have  any  questions,  please  contact  the  appropriate  Coast  Guard  bridge  office. 
Frank  and  I  will  be  here.  If  you  have  any  questions  concerning  where  the  office  is,  please  see 
us.  I  appreciate  being  here  and  giving  this  presentation.  I  would  be  glad  to  answer  some  ques- 
tions. (Whereupon  there  was  a  question  and  answer  session) 

Thank  you.  (Applause) 

President  Koff:  Thank  you  very  much.  That  was  very  informative.  For  the  B&B  guys  I 
am  sure  this  is  part  of  a  day-to-day  walk  through  their  job  responsibilities.  For  us  track  guys 
who  are  in  the  room,  we  got  another  perspective.  We  deal  with  the  same  kind  of  issues,  but  not 
at  the  same  level  as  the  B&B  group. 

Moving  on,  we  have  another  excellent  speaker  here  today.  His  name  is  Norman  Carlson. 
Norm  is  international  director  of  transportation  managing  practices  for  Arthur  Andersen.  He  is 
a  native  of  Chicago  and  a  graduate  of  University  of  Illinois.  Norm  joined  Arthur  Andersen  in 
1966  and  has  diverse  experience  in  transportation,  manufacturing,  leasing,  and  distribution  for 
industry  clients. 

Since  1969,  Norm  has  served  clients  in  the  railroad  industry  and  the  railroad  supply 
industry  including  manufacturing  and  leasing.  His  experience  includes  consulting  and  audit- 
ing assignments  on  Class  Is,  regionals,  and  shortlines.  In  addition,  he  has  provided  advisory 
services  to  railroad  acquisitions  and  initial  public  stock  offerings. 

Beyond  the  railroad  industry,  he  serves  clients  in  trucking  and  inline  barge  industries.  For 
the  past  seven  years,  Norm  has  co-sponsored  a  seminar  known  as  "Railroads  for 
Nonrailroaders"  as  well  as  conducting  Arthur  Andersen's  training  courses  on  the  railroad 
industry. 

His  professional  publishing  credentials  include  articles  on  finance  and  being  quoted  in  the 
Wall  Street  Journal,  Railway  Age,  and  several  other  industry-related  trade  journals.  He  has  lec- 
tured at  the  University  of  Illinois  Chicago  on  business  and  is  a  member  of  the  Presidents  Club 
at  the  University  of  Illinois.  He  serves  on  two  advisory  committees  at  the  University  of  Illinois 
here  in  Chicago. 

His  civic  activities  include  the  Crusade  of  Mercy  and  serving  as  president  of  a  scholar- 
ship fund  dedicated  to  assisting  students  in  pursuing  careers  in  public  transportation,  and  serv- 
ing on  the  board  of  directors  for  Illinois  Issues,  a  public  interest  magazine  in  the  State  of 
Illinois. 
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Mr.  Carlson  is  a  CPA,  a  member  of  Arthur  Andersen's  observers  to  a  standards  setting 
committee  of  the  American  Institute  and  a  member  of  the  Institute's  Transportation 
Committee.  He  served  as  a  speaker  at  numerous  seminars  on  corporate  financing  including 
financing  of  railroads. 

He  has  a  very  interesting  talk  for  us  today  called  "Looking  Up  From  The  Track"  and  I'd 
ask  you  to  please  welcome  Norm  to  our  group.  (Applause) 


LOOKING  UP  FROM  THE  TRACK 

Norman  Carlson 

Transportation  Director 
Arthur  Andersen 

Good  morning.  First  of  all  I  would  like  to  thank  Ken  Koff  and  Reuven  Shiloh  for  the  invi- 
tation to  come  and  address  your  conference  this  morning.  I  found  quite  a  bit  of  interest  in  your 
theme  of  maintaining  the  foundation  of  today's  railroads.  I  think  that  is  very  appropriate 
because  as  I  have  counseled  some  of  my  clients  without  good  track  and  good  structures,  you 
are  not  going  to  have  a  very  efficient  railroad.  That  will  probably  underscore  some  of  my 
remarks  today  about  looking  up  from  the  track. 

To  achieve  outstanding  productivity  and  efficiency  in  the  21st  century,  sound  track  and 
sound  structures  is  going  to  be  necessary.  I  want  to  look  up  from  the  track  today  to  share  a  few 
thoughts  with  you  maybe  to  cause  you  to  think  a  little  bit  about  things  in  a  slightly  different 
way  and  to  probably  give  a  few  recommendations. 

First  of  all,  I  would  like  to  review  what  I  am  going  to  talk  about  and  then  develop  the 
points.  My  first  suggestion  is  that  the  engineering  department  should  develop  an  even  closer 
tie  with  the  financial  and  analytical  groups  within  your  company.  I  think  that  you  should 
increase  your  awareness  of  the  role  of  Wall  Street  and  the  lenders  on  how  that  affects  you  and 
what  is  happening  to  you  and  that  their  role  is  going  to  be  of  greater  importance  going  for- 
ward. 

I  would  like  to  suggest  that  you  look  at  the  role  of  leadership.  It  needs  to  be  critically 
examined.  You  must  ask  the  questions  of  yourselves  what  leadership  and  structural  changes  are 
needed  to  meet  the  challenges  of  the  next  century. 

I  think  we  should  ask  ourselves  what  is  the  true  cost  of  projects.  We  need  to  ask  the  time- 
honored  question  is  it  more  efficient  for  the  company  as  a  whole  to  hold  engineering  crews  or 
to  hold  trains. 

Finally  I  recommend  to  you  that  universal  benchmarking  can  help  you  achieve  and  mea- 
sure efficiency. 

To  get  an  overall  perspective  of  this,  I  think  we  only  need  to  look  at  the  impact  of  the 
UP/SP  merger.  The  Union  Pacific  spent  $5.4  billion  to  acquire  the  SP  Improved  service  and 
operating  efficiencies  will  yield  $650  million  in  annual  savings  and,  more  importantly,  $1.3 
billion  will  be  spent  to  upgrade  facilities.  Those  are  big  numbers.  Those  mean  a  lot  of  work 
for  a  lot  of  people. 

There  is  an  ancient  Chinese  curse  that  says,  "May  you  live  in  interesting  times."  The  most 
interesting  times  for  the  railroad  industry  are  now;  not  just  here  in  North  America,  but  around 
the  world.  In  Europe  and  South  America  it's  privatization  which  is  bringing  massive  reductions 
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in  employment.  In  Japan,  it's  a  virtual  new  order  because  the  railway  deficits  were  literally 
bankrupting  the  country  of  Japan.  In  China,  it  is  capitalism.  Initial  public  offerings  of  stock  are 
being  made  to  raise  money.  Most  of  that  money  is  coming  from  the  United  States  just  as  the 
Canadian  National  raised  money  through  an  initial  public  offering  to  achieve  its  privatization 
in  Canada. 

Not  to  be  left  out,  we  have  companies  like  RailTex  and  Genesee  and  Wyoming  that  are 
also  raising  money  for  different  purposes.  We  now  have  international  railroads.  Wisconsin 
Central  is  in  the  United  States,  Canada,  New  Zealand,  and  Great  Britain.  RailTex  is  in  the 
United  States,  Canada,  Mexico,  Brazil  and  Russia.  A  year  ago  at  this  time  Ed  Burkhard  got  up 
in  front  of  the  shortline  meeting  and  said  as  he  looked  at  the  industry,  the  Class  Is  are  consol- 
idating at  the  top  and  unraveling  at  the  bottom.  That  comment  brought  the  house  down  from 
that  group,  but  if  you  look  at  what  is  happening  within  the  Class  Is,  they  are  consolidating. 
They  are  also  spinning  off,  and  they  are  making  acquisitions.  It  is  quite  a  variety  of  activities 
that  they  are  undertaking.  If  you  look  at  the  Class  lis  and  Class  Ills,  they  are  also  acquiring; 
they  are  also  consolidating. 

Ten  years  ago  would  you  believe  today  that  there  would  only  be  five  mega  Class  I  carri- 
ers'? It  is  certainly  a  different  world. 

That  leaves  me  to  one  of  my  initial  thoughts.  The  engineering  department  should  devel- 
op an  even  closer  tie  with  the  financial  and  analytical  groups  of  your  company.  In  my  opinion 
a  better  mutual  understanding  of  each  other's  goals  and  objectives  will  be  a  strategic  advantage 
to  the  company.  Why?  In  the  July  issue  of  Railway  Age  Dave  Kelly  of  the  IC  is  quoted  as  say- 
ing, "Sixty  percent  of  the  total  assets  of  a  railway  is  in  the  rail."  By  the  time  you  add  ties,  bal- 
last, OTM,  bridges,  and  structures,  you  will  find  that  the  engineering  department  is  responsi- 
ble for  approximately  two-thirds  of  the  value  of  the  railroad.  This  gives  the  engineering  depart- 
ment the  opportunity  to  have  significant  impact  on  the  financial  performance  of  the  company. 

Having  set  the  stage,  let's  look  at  the  history  of  your  industry.  It  began  almost  107  years 
ago  with  the  incorporation  of  the  Baltimore  and  Ohio.  One  of  the  incorporators  of  the  B&O 
was  George  Brown.  Today  we  have  one  of  the  premier  investment  banking  firms  on  Wall  Street 
still  heavily  involved  in  transportation  by  that  name.  Over  this  170  years  we  have  seen  a  con- 
stant stream  of  construction,  acquisition,  consolidation,  and,  of  course,  failures  and  abandon- 
ments. Nothing  has  really  changed  in  170  years. 

If  we  look  at  the  regional  and  shortline  railroads,  some  people  are  saying  they  are  con- 
solidating and  this  is  something  new.  Examples  in  the  regional  and  shortlines  are  Wisconsin 
Central  taking  over  Green  Bay  and  Western,  Fox  River  Valley  and  Algoma  Central. 

In  1996  alone  we  have  seen  RailTex  acquire  the  Indiana,  Ohio  and  the  Detroit,  Toledo  and 
Ironton;  Genesee  and  Wyoming  has  acquired  the  Chicago  and  Illinois  Midland;  and  Pittsburgh 
and  Shawmut.  But  if  you  look  back  in  history,  what  is  new  about  that?  There  is  a  little  twist 
out  there  that  may  be  a  little  bit  new  and  that  is  Class  I  buying  pieces  of  other  Class  I  railroads. 
Examples?  Norfolk  Southern  buying  the  old  Pennsylvania  Main  between  Hobart  and  Fort 
Wayne,  Indiana,  and  more  recently  the  old  Peoria  and  Eastern  and  New  York  Central  proper- 
ty between  Bloomington  and  Champaign.  Somewhere  in  this  realm  is  CSX's  acquisitions  of 
the  Paducah  and  Louisville  and  the  Indiana  Railroad  which  were  pieces  of  the  old  Illinois 
Central. 

None  of  this,  though,  would  be  able  to  be  accomplished  without  the  complete  support  of 
the  financial  community.  This  is  another  one  of  my  messages.  I  think  that  it  is  important  for 
you  to  understand  the  role  of  the  financial  community  and  the  demands  that  they  place  on  your 
company  and  particularly  your  financial  officers.  These  demands  will  become  even  more  crit- 
ical in  the  days  to  come  as  the  need  for  money  grows  to  support  your  projects.  This  is  why  I 
suggest  to  you  that  it  would  be  in  your  interest  to  get  to  know  your  financial  and  analytical 
people  better. 

Everybody  says  it's  fun  to  sit  back  and  look  at  what  is  going  to  happen.  I  think  the 
transcontinental  railroads  in  the  United  States  and  Canada  are  going  to  come.  I  think  that  we 
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will  have  some  super  regionals.  There  will  be  a  few  large  shortline  companies.  Unfortunately, 
though,  I  think  like  the  family  farm,  the  mom  and  pop  shortline  is  going  to  be  a  thing  more  of 
memory  than  reality.  But  probably  the  trend  that  we  will  see  more  than  any  other  trend  is  the 
enhanced  development  of  international  railroads.  They  will  flourish.  You  may  find  your  com- 
pany operating  in  another  part  of  the  world.  Why?  It  is  because  of  the  skills  and  the  money  that 
is  available  in  the  United  States  to  support  that  kind  of  activity.  There  is  probably  more  skill 
base  in  this  room  than  there  are  in  some  countries  of  the  world. 

We  look  to  have  full  employment  going  forward.  Why  will  this  happen?  Because  as  Wall 
Street  continues  to  have  money  and  banks  continue  to  have  money  they  are  looking  for  places 
to  put  this  money.  The  economies  of  scale  are  needed  and  that's  why  the  consolidations  will 
continue.  This  is  not  a  business  that  you  can  run  on  a  small  basis.  Mergers  and  acquisitions 
will  continue  because  they  have  the  significant  savings  that  occur.  We  talked  about  $650  mil- 
lion of  savings  alone  in  the  UP/SP.  These  savings  in  many  cases  come  from  the  back  room  and 
overhead  type  operations. 

This  leads  me  to  the  next  point.  Despite  all  of  the  things  that  you  have  done  in  the  past, 
and  despite  all  of  the  efficiencies  that  you  have  achieved,  more  will  be  asked  of  you  in  the 
future.  The  demand  for  efficiency  and  the  demand  for  savings  will  continue  to  come  because 
of  the  demands  of  the  marketplace  and  the  financial  marketplace  and  the  abilities  to  produce 
profits. 

Why  is  this  focus  going  to  be  coming  on  you  more  than  others?  Train  and  engine  crews 
have  been  restructured.  Consolidations  and  technologies  have  been  eliminating  clerks  and 
back  rooms  are  disappearing.  Locomotive  technology  is  reducing  the  number  of  units  and 
maintenance  is  being  outsourced  to  the  manufacturers.  They  are  finding  that  maintaining  these 
things  was  something  completely  different  from  what  they  thought  so  they  are  changing  the 
locomotives  a  little  bit. 

We  get  back  to  the  point  made  earlier  that  engineering  is  responsible  for  two-thirds  of  the 
value  of  the  company.  That  is  going  to  get  you  a  lot  of  attention.  So  what  is  your  role?  While 
I  think  that  the  focus  on  technical  matters  is  extremely  important,  as  we  move  into  the  21st 
century  I  think  some  of  that  focus  is  going  to  shift  to  what  we  call  the  softer  elements  that  are 
out  there.  May  I  ask  that  you  sit  back  and  view  what  is  the  true  role  of  civil  engineering  and 
construction  management  and  ask  yourself  does  this  need  more  internal  and  external  recogni- 
tion; internal  within  my  company  and  external  beyond  my  company.  While  there  is  a  certain 
historical  romance  that  surrounds  a  locomotive  engineer  and  sometimes  the  crew,  where  would 
the  railroad  be  without  you?  When  you  ask  the  question  about  a  railroad  engineer,  do  they 
think  of  you  or  do  they  think  of  the  guy  in  the  cab  of  the  locomotive?  Yet  think  of  your  role  of 
looking  at  two-thirds  of  the  property. 

One  of  the  things  that  I  talk  about  at  length  with  bankers  is  the  multi-faceted  complex 
nature  of  a  railroad.  A  railroad  is  a  multiplicity  of  businesses.  Transportation  is  a  service  busi- 
ness. Maintenance  of  equipment  is  a  manufacturing  business.  Interline  accounting  is  a  bank- 
ing business  and  your  business  is  really  a  professional  engineering  firm  and  a  construction 
firm.  The  role  of  leadership  needs  to  be  critically  examined.  Do  the  demand  and  control  struc- 
tures that  the  generals  from  the  civil  role  brought  to  the  railroad  industry  work  in  the  informa- 
tion age?  The  answer  is  probably  obvious,  but  have  your  structures  changed?  You  now  have 
more  highly  skilled  people.  Are  you  getting  the  most  from  them?  Can  they  function  better  in 
tomorrow's  environment  if  motivated  and  led  differently? 

In  the  future,  the  role  of  the  unskilled  person  will  diminish.  He  will  be  a  victim  of  tech- 
nology both  productive  technology  and  information  technology  and  there  is  the  increased  need 
of  efficiency  of  people.  Layers  of  management  and  supervision  will  be  removed.  The  line 
employee  must  become  self  motivated  and  self  educated  to  survive  in  the  21st  century.  The 
question  is  will  your  leadership  structures  and  your  organizational  structures  meet  the  chal- 
lenges of  the  next  century? 
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To  do  more  with  less  requires  analysis  and  measurement.  What  are  the  performance  mea- 
sures by  which  you  can  document  that  you  have  become  more  efficient?  Thus  my  recommen- 
dation that  you  get  closer  to  your  financial  and  analytical  people.  The  bottom  line  is  going  to 
be  productivity  measured  in  terms  of  dollars  as  well  as  productivity  measured  in  terms  of  units 
of  measure.  Specifically,  what  are  your  actual  costs  going  to  be  is  going  to  become  of  increas- 
ing importance.  What  is  the  cost  of  a  project?  A  couple  years  ago  we  did  some  benchmarking 
for  a  Class  I  railroad.  While  some  roads  reported  relatively  high  percentage  of  shift  time  and 
actual  work,  we  were  surprised  to  see  how  much  time  was  not  spent  working  on  the  project. 
In  some  cases,  despite  the  data  when  you  dug  under  it  the  reality  was  that  there  was  probably 
only  three  or  four  hours  of  work  being  done  on  a  shift.  The  rest  involved  moving  equipment 
back  and  forth  to  clear  trains  and  barges  as  we  heard  earlier  and  stopping  for  passing  traffic. 
Disparate  rates  and  other  factors  were  taking  their  toll.  The  question  to  ask  is  what  would  it 
take  to  get  8,  10,  or  12  hours  of  continuous  work  once  you  get  on  site?  What  other  construc- 
tion activities  have  as  much  interruption  as  railroad  construction?  What  is  the  cost  of  this  inef- 
ficiency? 

Perhaps  some  financial  analysis  is  interesting  here.  One  idea  could  be  to  compute  the  cost 
of  your  labor,  your  support  people,  your  equipment,  and  all  of  the  costs  that  it  takes  to  have 
your  unit  in  the  field  and  determine  an  hourly  rate.  Compare  that  to  the  cost  of  holding  a  train 
for  the  same  hour.  Obviously,  customer  service  requirements  must  be  reflected,  but  where  is 
the  biggest  bang  for  the  buck  for  the  company  as  a  whole?  What  is  the  strategic  implications 
of  your  only  spending  part  of  your  time  out  in  the  field  actually  working  on  your  project? 

Perception  from  the  outside,  at  least,  the  Union  Pacific's  work  on  the  Powder  River  Basin 
this  year  was  a  very  interesting  solution.  In  talking  to  some  engineers  they  have  really  blasted 
the  concept  of  shutting  down  the  railroad.  Others  really  liked  it.  But  the  point  of  it  is  it  was  a 
creative  solution  to  the  problem  and  there  probably  needs  to  be  more  creative  solutions.  I'm 
not  necessarily  endorsing  what  the  Union  Pacific  did,  but  what  are  some  of  the  creative  solu- 
tions that  you  can  bring  to  get  more  efficiency  out  of  your  production. 

You  may  find  that  the  financial  people  are  going  to  be  a  champion  of  your  cause  because 
they  are  looking  for  further  efficiencies  of  the  dollars  that  are  invested.  We  talked  about  Wall 
Street  and  lenders.  Why  are  they  so  interested  in  the  railroad  industry?  They  can  feel  it.  They 
can  touch  it.  They  can  see  it.  They  can  understand  it.  It's  not  like  something  in  a  black  box. 

If  you  look  at  measures,  two  of  the  measures  of  most  success  in  the  financial  communi- 
ty are  that  the  stock  price  of  railroads  has  exceeded  the  growth  in  the  market  and  the  demand 
for  public  offerings  is  great.  On  a  recent  offering  for  a  railroad  the  request  from  the  streets  to 
buy  the  stocks  was  seven  times  what  was  offered.  There  is  a  lot  of  money  available  out  there, 
but  it  has  to  be  used  efficiently.  If  you  look  at  the  cash  flow  of  a  railroad,  it  is  like  any  other 
business  and,  in  some  respects,  it  is  like  any  personal  situation.  In  a  business  cash  comes  from 
three  sources:  operation,  borrowing  from  lenders,  and  sale  of  equity.  Cash  is  used  for  four 
basic  things:  the  purchase  of  goods  and  services,  the  repayment  of  debt,  principle  and  interest, 
repayment  to  the  equity  holders  otherwise  known  as  a  dividend,  and  capital  expenditures.  It  is 
the  capital  expenditures  that  is  your  world. 

Lenders  have  a  thing  called  financial  covenants  and  sometimes  they  influence  the  way 
that  the  money  is  spent.  Sometimes  the  expectation  of  Wall  Street  to  get  more  earnings  out  of 
the  company  also  increases  the  way  that  they  are  spent.  But  one  of  the  things  that  is  out  there 
today  is  that  the  banks  are  concerned  about  the  amount  of  debt  that  is  out  there  for  acquisitions 
and  they  want  to  be  repaid  first.  Those  banks  have  a  nasty  habit;  they  want  to  be  repaid.  So 
these  are  potential  impacts  on  your  budget  that  you  will  probably  have  to  have  greater  under- 
standing of  in  the  years  ahead.  It  perhaps  explains  to  you  why  you  are  getting  the  pressures 
you  are  getting  through  your  chain  of  command. 

Improved  financial  performance  increases  the  confidence  that  lenders  and  investors  have 
in  a  company.  It  also  lowers  the  cost  of  capital  which  results  in  more  money  being  available  to 
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the  company.  So  it  is  something  that  runs  around  in  a  circle.  By  increasing  your  efficiency,  you 
improve  the  overall  results  of  the  company  and  you  contribute  greatly  more  than  you  imagine 
to  the  success  of  your  company. 

How  do  you  know  when  you  are  being  more  efficient?  Financial  performance  is  going  to 
be  extremely  important  in  the  years  to  come.  Units  of  measurement  are  going  to  become  even 
more  important  particularly  improvement  in  the  units  of  measurement.  We  believe  that  bench- 
marking is  an  area  that  should  be  considered.  Benchmarking  is  something  that  the  railroad 
industry  has  been  doing  for  a  long,  long  time,  but  the  majority  of  benchmarking  has  been 
against  other  railroads. 

At  Arthur  Andersen  we  believe  strongly  in  what  is  known  as  universal  benchmarking. 
When  you  benchmark  within  your  company,  that  is,  within  the  company  itself,  that  is  known 
as  internal  benchmarking.  When  you  benchmark  within  your  industry  that  is  known  as  com- 
petitive benchmarking.  When  you  benchmark  beyond  your  industry  that  is  known  as  universal 
benchmarking.  At  Arthur  Andersen  we  believe  that  universal  benchmarking  is  the  way  to 
achieve  breakthroughs  in  performance. 

What  are  some  of  the  more  fun  examples  of  universal  benchmarking?  Southwest  Airlines 
compared  their  fueling  and  servicing  equipment  when  they  were  turning  airplanes  at  airports 
against  Indianapolis  pit  crews  in  the  500  race.  A  gravel  company  compared  its  dispatching  and 
weighing  of  trucks  against  the  technology  at  ATM  machines.  They  actually  gave  the  guy  an 
ATM  card  to  dispatch  his  truck  and  go  through  the  weighing  process.  The  key  in  this  bench- 
marking is  the  methods  and  the  processes.  The  question  is  what  is  the  function;  not  what  is  the 
industry. 

Looking  back  at  earlier  portions  of  my  remarks,  to  me  areas  that  you  should  consider 
benchmarking  are  professional  engineering  firms  to  achieve  efficiency  of  your  staff,  and  con- 
struction companies  to  achieve  efficiency  of  your  processes.  What  are  your  processes?  You  can 
go  beyond  these  industries  as  well  because  the  question  is  what  is  the  process.  The  challenge 
is  to  reach  beyond  the  obvious  and  to  use  your  own  creativity  to  find  a  comparative  situation; 
i.e.  Southwest  Airlines  looking  at  Indianapolis  pit  crews  in  terms  of  thinking  about  turning  air- 
planes. 

Another  strong  belief  we  have  at  Arthur  Andersen  is  that  you  can  only  improve  on  what 
you  can  measure.  Considerable  thought  should  be  determined  in  putting  into  what  are  the  key 
measurements  that  you  are  going  to  have  in  your  processes.  Financial  importance  will  be  the 
ultimate  measure  of  the  future. 

We  have  covered  a  lot  of  territory,  but  a  lot  of  the  recommendations  on  what  I  should 
cover  came  from  members  of  your  group  that  I  talked  to  and  said,  "What  do  you  think  would 
be  interesting  to  the  group  from  a  financial  perspective?" 

In  summary,  I  think  the  recommendations  and  research  that  we  did  to  make  this  talk  today 
is  that  the  engineering  department  should  develop  even  closer  ties  with  the  financial  and  ana- 
lytical groups  within  your  company.  I  think  each  of  you  need  a  better  understanding  of  the 
pressures  on  the  other  sides.  Each  of  you  have  a  common  objective  for  the  strategic  advantage 
of  your  company.  I  think  that  hopefully  the  awareness  of  the  role  of  Wall  Street  and  the  finan- 
cial community  is  having  on  your  company  and  this  will  be  of  increasing  importance  to  you 
will  be  understood  going  into  the  future.  I  believe  that  the  role  of  leadership  needs  to  be  criti- 
cally examined.  What  leadership  and  structural  changes  are  needed  to  meet  the  challenges  of 
the  next  century?  You  will  probably  have  a  different  skill  level  in  the  labor  force.  You  will  prob- 
ably have  much  more  technology  than  you  have  today.  I  think  that  none  of  us  understands  what 
information  technology  is  going  to  do  to  us. 

What  is  the  true  cost  of  your  project?  Should  we  look  at  difference  ways  of  examining 
the  time-honored  question  of  is  it  cheaper  or  more  efficient  to  hold  engineering  crews  or  to 
hold  trains? 
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Finally,  our  belief  is  that  universal  benchmarking  can  be  a  great  aid  to  you  in  achieving 
this.  What  is  the  bottom  line  of  all  of  this?  Like  any  other  business,  including  my  business, 
more  will  be  expected  to  be  accomplished  with  less  in  the  years  to  come.  (Applause) 

(Whereupon  there  was  a  question  and  answer  session) 

President  Bradley:  Very  good.  Thank  you  so  much  for  being  with  us  today.  We  appre- 
ciate it.  (Applause) 

President  Koff:  At  ths  time,  weill  adjourn  for  lunch.  Roadmasters  will  reconvene  back 
here  at  1:00  p.m.  B&B  will  meet  down  the  hall  in  the  Cotillion  room  at  1:30  p.m. 

(Adjourn) 
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BRIDGE  AND  BUILDING  SESSION 

Monday,  September  23, 1996 
President's  Address 


M.L.  Bradley 

Conrail 

Good  afternoon  and  welcome  to  the  opening  session  of  the  101st  B&B  Conference.  For 
the  registration  figures  at  this  time,  we  have  the  Roadmasters  and  the  B&B  combined;  they  are 
not  separated.  There  are  262  B&B  and  Roadmasters,  18  guests,  250  suppliers,  and  77  spous- 
es for  a  total  of  607  to  date. 

I  want  to  mention  as  I  did  earlier  in  the  other  session  that  at  3:30  p.m.  this  afternoon  there 
is  going  to  be  a  presentation  on  the  Red  River  Bridge  which  is  a  bridge  on  the  Kansas  City 
Southern.  Dave  Franz  is  going  to  present  that  report.  The  committee  report  on  culvert,  boxes, 
and  arch  liners  will  not  be  presented  today. 

It  is  customary  at  this  point  to  give  what  they  call  a  President's  Address.  Just  as  informa- 
tion, I  am  going  to  cut  it  short  for  the  benefit  of  myself  and  you.  I  really  want  to  get  into 
addressing  the  AREA,  Roadmasters,  and  B&B  combined  conference  and  merger  in  case  there 
are  any  questions.  I  will  outline  it  and  then  we  will  go  to  the  three  people  who  are  sitting  on 
the  ad  hoc  committee.  If  there  are  any  questions,  you  can  address  them  at  that  time. 

It's  truly  an  honor  to  serve  as  president  of  the  B&B  Association.  After  seven  years  on  the 
executive  board,  I  am  proud  to  get  the  opportunity  to  address  this  audience.  Since  the  last  con- 
ference, the  B&B  Association  has  continued  to  offer  seminars  on  bridge  inspection,  railroad 
construction,  contract  seminars,  as  well  as  bridge  repair  seminars.  The  bridge  repair  seminar 
was  given  for  the  first  time  this  past  spring.  Collectively,  there  were  a  total  of  over  90  atten- 
dees in  the  three  seminars.  That  was  up  until  this  past  Sunday.  This  past  Sunday  we  held  anoth- 
er one  and  there  were  another  14  at  the  railroad  construction  seminar. 

The  interest  in  the  seminars  has  really  continued  to  grow  each  year.  I  would  like  to  per- 
sonally thank  the  instructors  for  taking  the  time  out  of  their  own  hectic  schedules  and  careers 
to  be  the  leaders  in  the  industry  and  go  out  and  present  this  information  throughout  the  United 
States. 

For  the  second  consecutive  year,  the  B&B  Association  will  award  scholarships.  If  you 
recall,  last  year  was  the  first  year  that  we  gave  two  scholarships.  This  year,  however,  at  one  of 
the  board  meetings  we  approved  the  possibility  of  giving  four  scholarships.  We  will  give  two 
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to  junior  members  and  if  they  came  back  with  the  same  academic  criteria  in  their  senior  year, 
all  they  need  to  do  is  reapply.  So  if  someone  received  the  scholarship  in  their  junior  year,  then 
they  could  move  on  and  get  it  at  the  senior  level  by  simply  reapplying. 

The  B&B  Association's  goal  is  to  encourage  education  while  offering  its  membership 
additional  value  at  a  minimal  cost.  I  understand  our  first  recipient  last  year,  Todd  Wimmer,  did 
graduate  with  a  Bachelor  of  Science  degree  in  civil  engineering.  He  is  working  now  for  the 
Union  Pacific  Railroad.  So  after  our  first  year,  I  think  we  have  been  successful  in  gaining  one 
recipient  at  least  in  the  railroad  industry. 

As  for  the  membership,  the  B&B  Association  continues  to  grow  and  receive  active 
growth.  I  strongly  believe  it's  in  large  part  due  to  these  seminars  that  we  have  been  giving. 
Since  the  last  conference,  we  have  grown  approximately  10  percent  in  our  active  members.  We 
sent  notices  out  to  all  life  members.  If  they  weren't  interested  and  didn't  reply  to  any  of  the 
questionnaires  we  sent  out,  we  dropped  them  from  the  membership  rolls.  If  you  compare 
apples  and  apples  and  hold  them  into  last  year,  we  have  been  gaining  membership  the  last  sev- 
eral years.  We  feel  this  is  very  positive  in  the  fact  that  the  railroads  are  downsizing,  merging, 
and  offering  buyouts  as  well.  So  we  feel  we  must  be  doing  something  right  to  encourage  the 
growth.  We  do  encourage  and  continue  to  support  and  welcome  all  new  members. 

When  I  joined  the  Association  in  1982,  my  goal  was  to  gain  some  knowledge  in  the 
bridge  field  and  I  did  that  through  receiving  the  Proceedings.  At  that  time  I  wasn't  a  participant 
of  the  conference.  But  needless  to  say,  after  all  those  years,  I  have  been  blessed  to  have  the 
opportunity  to  attend  these  conferences  and  meet  most  of  the  distinguished  leaders  of  the 
bridge  and  building  field  and  to  gain  the  knowledge  from  their  participation  in  this  conference, 
not  to  mention  the  friendships  I  have  developed  over  the  years. 

I  would  be  remiss  if  I  didn't  thank  some  individuals  who  are  responsible  for  my  partici- 
pation and  success  in  the  B&B  Association.  Jerry  Cossel,  who  is  now  our  retired  chief  engi- 
neer construction,  and  John  Kapp  who  is  now  our  assistant  engineer  construction,  were  both 
instrumental  in  my  being  able  to  go  to  both  the  conferences  and  any  meetings  after  I  was  elect- 
ed to  the  board.  I  know  without  a  doubt,  if  it  wasn't  for  their  support,  I  wouldn't  be  standing 
up  here  now. 

There  were  a  few  other  individuals  that  encouraged  my  growth  in  the  association  as  well. 
Some  of  the  them  I  would  like  to  mention  now,  too.  They  are  Mike  McMasters  who  has  left 
Conrail  and  is  now  with  CSX  as  assistant  chief  engineer,  Jim  Richter  who  is  our  assistant  chief 
engineer  structures,  and  Charlie  Yordy  who  is  our  director  of  capital  bridge  programs.  They  are 
very  supportive  of  this  Association  and  they  encourage  membership  in  the  Association. 

The  thing  that  really  is  on  everybody's  mind,  at  least  up  to  this  point  we  are  receiving  a 
lot  of  phone  calls,  is  what  we  call  the  news-breaking  story  in  the  industry.  Shortly  after  the 
June  meeting  in  Boston  with  the  AREA,  Roadmasters,  and  B&B,  we  announced  to  the  RT&S 
that  we  were  intending  to  have  a  joint  1998  conference  as  well  as  a  possible  consolidation 
merger  between  all  three  organizations.  What  has  really  driven  us  are  the  buyouts  and  corpo- 
rate downsizing.  Along  with  comments  we  have  been  receiving  regarding  the  support  that  we 
are  going  to  get  towards  just  one  conference  from  upper  management.  We  have  been  in  nego- 
tiation with  the  other  two  associations.  I  can  tell  you  any  time  there  is  change,  people  resist  to 
a  certain  point.  But  inevitably  something  like  this  is  going  to  have  to  happen. 

We  are  in  negotiations  trying  to  get  the  best  for  our  membership.  There  are  going  to  be 
considerable  discussions  on  bylaws,  constitution,  and  conference  programs.  It  is  already  going 
on.  There  is  an  ad  hoc  committee  that  consists  of  nine  individuals,  three  from  each  association. 
Our  three  are  Mark  Walbrun,  our  past  president,  Joe  Lileikis,  our  incoming  president,  and 
Dave  Franz,  our  vice  president  in  the  Association.  We  have  facilitators  for  those  meetings. 

I  am  eventually  going  to  turn  this  over  to  Mark  as  he  has  been  to  every  meeting.  What  I 
would  like  to  do  is  have  him  add  anything  he  feels  necessary  to  what  I  have  to  say.  If  anyone 
has  any  questions,  I  would  like  to  open  it  up  to  the  floor  because  we  want  your  opinion.  I  think 


39 


the  committee  needs  to  know  how  you  feel  and  where  we  are  heading  with  this.  I  think  Mark 
and  Joe  and  Dave  are  probably  the  best  three  to  answer  any  questions  because  they  have  been 
to  the  meetings.  We  are  moving  forward  with  this  and  we  want  to  see  what  type  of  proposal 
we  get  towards  the  end. 

Mark,  if  you  would  come  up,  please. 

Mr.  Walbrun:  Thank  you,  Mike.  This  was  truly  an  interesting  year.  We  started  out  the 
year  expecting  it  would  be  like  most  of  the  others  in  the  Bridge  and  Building  Association.  We 
were  fine-tuning  here  and  there  to  make  the  Association  more  efficient,  give  more  service  to 
our  members,  and  looking  at  adding  seminars.  Then  by  around  June  things  began  to  change 
quite  dramatically. 

There  is  generally  a  feeling  in  the  railroad  industry  that  the  amount  of  time  available  for 
people  to  not  only  do  their  jobs  but  also  prove  themselves  and  contribute  to  the  wellbeing  of 
the  industry  is  being  squeezed  to  an  extent  that  has  not  been  seen  before.  We  were  challenged 
to  react  to  that.  It  was  not  only  the  Bridge  and  Building  Association,  but  the  Roadmasters 
Association  and  the  American  Railway  Engineering  Association. 

The  intention  of  our  combined  board  meeting  in  Boston  was  simply  to  discuss  how  we 
could  best  look  at  the  possibility  of  using  a  single  conference  to  avoid  travel  costs  and  the 
redundant  costs  of  people  that  attend  both  conferences  and  just  sort  of  get  some  synergies  by 
using  common  facilities. 

During  that  meeting,  we  had  a  number  of  discussions  with  others  that  were  of  a  similar 
mind  that  we  can  receive  an  awful  lot  more  if  we  could  look  at  the  possibility  of  using  one 
organization  to  operate  all  three  entities.  Although  there  was  some  resistance  initially  when  we 
first  considered  that,  we  had  to  admit  that  after  we  took  a  poll  and  talked  to  the  people  involved 
that  really  in  the  long  term  it  made  an  awful  lot  of  sense.  It  really  was  the  best  thing  for  the 
industry  at  large. 

As  we  began  to  spend  some  time  looking  it  over,  we  found  that  we  could  fashion  a  new 
organization  that  could  be  even  better  than  the  services  we  have  had  in  the  past.  No  one  more 
so  than  me  and  the  others  recognizes  the  fact  that  this  industry  and  this  association  has  had 
over  100  years  together  and  we  feel  that  we  made  a  major  contribution  in  the  railroad  indus- 
try all  these  years.  But  on  the  other  hand  as  Mike  said,  times  are  changing.  It's  a  different 
industry  than  it  was  100  years  ago.  We  have  a  very  small  cadre  of  people  that  have  the  knowl- 
edge and  the  experience  to  run  the  railroads  in  the  United  States.  I  think  it's  critical  that  they 
get  together  and  exchange  information.  To  do  that,  they  need  a  viable  organization  and  a  viable 
organization  has  to  look  at  how  best  to  serve  its  members. 

We  have  made  fairly  good  strides  at  getting  through  all  of  the  initial  work  in  the  possi- 
bility of  a  merger.  We  have  looked  at  the  legal  aspects.  We  have  looked  at  the  financial  aspects 
as  well.  We  have  set  a  target  date.  We  are  looking  at  the  possibility,  if  our  members  and  our 
boards  approve  it,  of  August  1,  1998.  The  first  conference  that  would  be  held  as  a  joint  asso- 
ciation would  be  in  September  of  1998. 

One  of  the  key  issues,  though,  in  the  conference  is  the  way  the  proposed  organization 
would  be  structured  and  that  there  would  be  four  separate  and  distinct  organizations  within  the 
larger  organization.  Each  one  of  them  would  run  their  own  conference  and  their  own  group. 
One  of  them  would  be  a  structures  organization.  There  is  also  a  track,  a  passenger,  and  an  engi- 
neering services  division.  Each  one  of  them  would  present  their  own  problems,  their  own  con- 
cerns, and  their  own  speakers.  They  would  run  their  own  conference,  but  like  the  mechanical 
association,  it  would  be  done  at  the  same  hotel  at  the  same  time  allowing  members  to  go  from 
one  meeting  to  the  other  and  pick  and  choose  what  they  found  most  interesting  out  of  the 
group.  This  expands  the  amount  of  information  available  while  still  retaining  all  of  the  impor- 
tant programs,  including  the  seminars  and  educational  items  that  we  have  all  appreciated. 

It  also  puts  the  organizations  on  a  more  even  financial  footing  where  each  organization  is 
helping  shoulder  the  burden  of  the  other  ones.  We  are  able  to  make  the  best  use  of  limited  staff 
members  and  times  available. 
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So  with  that,  we  have  a  very  strong  program  today,  but  I  would  like  to  take  any  questions 
and  concerns  anyone  might  have.  Thank  you. 

President  Bradley:  Thank  you,  Mark.  I  would  like  to  reiterate  the  fact  that  what  they  are 
discussing  at  this  time,  whether  it  be  structure  or  fees,  are  merely  proposals  at  this  point.  It  has 
to  go  before  the  board  and  it  has  to  go  out  to  the  members  to  vote.  Eventually  the  members 
have  to  approve  it.  They  are  working  very  diligently  toward  that. 

The  other  aspect  of  it  is  the  fact  that  we  have  REMSA  to  think  about.  They  are  being 
squeezed,  too,  on  the  dollars  and  they  are  very  much  in  favor  of  trying  to  reduce  their  costs  as 
well  by  having  mini  shows.  A  large  exhibit  is  an  expense  to  REMSA.  So  everybody  in  the 
industry  is  being  pressured. 

So  with  that,  we  will  get  started  on  our  program.  I  would  like  to  introduce  Dave  Franz. 
He  is  going  to  introduce  our  first  presentation.  Dave  is  one  of  our  vice  presidents. 

Mr.  Franz:  Our  first  speaker  this  afternoon  is  Dr.  Gene  Corley  with  Construction 
Technology  Laboratories  right  here  in  Skokie. 

Dr.  Corley  received  his  Bachelor  of  Science  in  civil  engineering  from  the  University  of 
Illinois  in  1958.  He  then  succeeded  in  getting  his  Masters  and  Ph.D.  shortly  thereafter  also  at 
the  University  of  Illinois. 

He  started  his  career  with  the  highway  department  in  Shelby  County,  Illinois,  working  on 
highways,  roads,  and  structures. 

After  he  got  his  Ph.D.,  he  worked  for  the  Corps  of  Engineers  as  research  and  develop- 
ment coordinator.  In  1964,  he  started  working  with  Portland  Cement  Association  and  was 
involved  in  the  development  of  design  processes  and  structural  concrete,  concrete  pavement, 
railroads  and  structures  subjected  to  fire  loads.  He  also  was  involved  in  the  investigations  of 
damage  and  deteriorated  structures. 

Dr.  Corley  has  published  more  than  100  technical  papers  and  books.  He  is  presently  vice 
president  of  Construction  Technology  Laboratories  and  has  served  in  that  position  since  1987. 
After  the  presentation,  if  you  care  to  get  more  information  about  Dr.  Corley  on  some  of  the 
information  he  has  presented,  there  are  some  things  available  in  the  back  of  the  room. 

At  this  point,  I  would  like  to  introduce  Dr.  Gene  Corley.  Would  you  please  welcome  him. 
(Applause) 


CONCRETE  REPAIRS  AND  EVALUATION 
Dr.  W.  Gene  Corley 

Vice  President 
Construction  Technology  Laboratories,  Inc. 

Thank  you  for  the  introduction.  Over  the  next  few  minutes,  I  would  like  to  do  three 
things.  I  would  like  to  first  talk  a  little  bit  about  blemishes  and  things  that  can  go  wrong  with 
concrete  when  it  is  being  placed.  I  would  then  like  to  talk  about  nondestructive  testing.  The 
first  part  will  deal  with  things  you  can  see  that  are  wrong  with  concrete.  The  second  part  will 
deal  with  those  that  you  suspect  but  can't  see  and  how  to  find  out  if  there  really  might  be  some- 
thing wrong.  Then  in  the  last  few  minutes  I  would  like  to  go  through  a  little  information  on 
repairs  of  concrete. 
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Now,  there  is  another  session  that  is  being  given  later  that  also  will  talk  a  little  about 
repairs.  In  that  session  they  will  give  you  some  more  detail  on  the  final  things  I  say  about  pick- 
ing materials  that  are  appropriate  for  repairing. 

Let's  first  talk  about  things  that  can  go  wrong  with  concrete  when  it  is  placed.  In  the  plac- 
ing and  finishing  of  concrete,  that's  the  time  when  most  things  can  go  wrong.  Once  it  is  in 
place,  the  die  has  been  cast,  and  there  is  not  too  much  you  can  do  to  keep  things  from  going 
wrong.  You  then  have  to  deal  with  repairing  it  if  there  are  some  things  wrong.  While  there  are 
many  things  that  can  go  wrong,  I  will  talk  about  some  of  the  common  ones  such  as  how  to 
identify  them  and  then  what  to  do  to  avoid  them  going  wrong. 

Now,  there  is  a  brochure  put  out  by  Portland  Cement  Association  that  describes  the 
defects  I  will  be  talking  about  plus  a  lot  more.  It  also  tells  you  how  to  avoid  them  and,  in  some 
cases,  how  to  repair  them. 

One  of  the  things  that  can  go  wrong  when  you  are  placing  concrete  flatwork  is  that  you 
can  get  dusting.  Dusting  is  caused  by  getting  too  much  water  on  the  surface  of  the  concrete  so 
that  while  the  concrete  may  hydrate,  it  does  not  stick  together.  So  you  end  up  with  dust  instead 
of  a  nice,  hard  surface.  Now,  one  of  the  ways  to  avoid  this  is  to  choose  a  concrete  mix  that  will 
not  bleed  after  it  is  in  place  or  at  least  the  bleeding  is  minimized.  Also  your  finishing  time 
needs  to  be  watched  and  you  can  minimize  this  by  finishing  it  at  the  right  time  after  the  bleed- 
ing has  dissipated. 

A  second  and  very  common  one  that  you  see  is  scaling  due  to  freeze/thaw  damage  to  the 
concrete.  You  have  seen  it  on  sidewalks  and  driveways,  but  hopefully  you  haven't  seen  it  on 
highway  pavement  because  there  they  do  the  things  that  are  necessary  to  minimize  the  likeli- 
hood of  scaling.  The  way  you  prevent  scaling  is  to  provide  a  quality  concrete  with  a  nice  low 
water  cement  ratio,  but  very  importantly,  has  adequate  air  entrainment.  So  you  must  ask  for 
the  air  entrainment  and  the  quality  control  for  placement  of  the  concrete  with  air  entrainment 
to  ensure  that  it  really  has  gotten  in  there. 

Another  placing  and  finishing  problem  you  run  into  fairly  commonly  is  blistering.  Again, 
this  has  to  do  with  the  bleeding  of  the  concrete.  But  in  the  case  of  blistering,  it  also  is  related 
to  the  finishing.  It  is  very  important  that  the  concrete  be  finished  at  the  right  time.  It  should  be 
finished  after  the  bleed  water,  if  any,  has  gotten  out  of  the  concrete.  If  you  have  a  particularly 
hot  day  or  other  conditions  that  cause  the  surface  of  the  concrete  to  set  prematurely,  it  may 
appear  that  the  concrete  is  ready  for  finishing  when,  in  fact,  it  is  not  quite  ready  yet.  It  has 
formed  a  surface  layer  and  then  the  bleed  water  occurs  under  that  surface  layer  after  you  have 
done  some  initial  finishing.  You  then  get  a  blister  which  if  you  take  a  cross  section  of  the  con- 
crete you  will  be  able  to  see  what  the  blister  looks  like. 

Here  I  have  taken  a  piece  of  concrete  cut  out  of  a  slab  with  blisters  and  you  can  see  a  blis- 
ter where  the  bleed  water  has  accumulated  and  caused  the  cracks  to  form. 

Another  common  thing  that  will  happen,  particularly  in  warm  weather  if  you  have  wind 
while  you  are  placing  the  concrete,  is  plastic  shrinkage  cracking.  Plastic  shrinkage  cracking 
comes  from  premature  drying  of  the  surface.  It's  a  loss  of  water  on  the  surface  of  the  concrete. 
Usually  it  is  not  a  problem  that  you  have  to  worry  about  as  far  as  the  durability  or  strength  of 
the  structure  is  concerned.  It  is  usually  more  a  cosmetic  problem  rather  than  a  serious  prob- 
lem. The  plastic  shrinkage  cracking  usually  is  found  to  be  a  millimeter  deep  or  less  and  does- 
n't really  do  much  to  the  life  of  the  structure.  But  you  should  avoid  it  nonetheless.  How  do  you 
do  that?  You  must  keep  the  surface  moist,  particularly  when  there  is  a  wind  so  that  it  doesn't 
dry  prematurely. 

Contrasted  to  the  plastic  shrinkage  cracking  is  drying  shrinkage  cracking  which  occurs 
naturally  in  all  concrete  with  time.  This  will  not  occur  while  you  are  actually  placing  and  fin- 
ishing the  concrete  but  will  occur  after  the  concrete  set,  after  it  is  dried  out,  and  the  shrinkage 
has  occurred.  Sometimes  it  will  be  six  months  later,  a  year  later,  or  maybe  up  to  two  years  later 
before  you  get  the  drying  shrinkage.  Drying  shrinkage  cracks  and  flectural  cracks,  that  is  stress 
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related  cracks,  are  okay  as  long  as  they  are  within  some  reasonable  width.  By  definition  in  the 
ACI  document,  that  width  is  about  13  thousandths  of  an  inch  average  for  outdoor  exposure, 
and  about  16  thousandths  of  an  inch  average  for  other  exposures  that  aren't  severe  exposures. 

How  big  is  that?  Well,  let  me  show  you  something.  We  have  some  crack  comparators  in 
the  back  that  you  can  pick  up  and  you  can  look  on  the  inside.  What  you  do  with  this  is  com- 
pare the  width  of  the  line  with  the  crack.  If  you  look  over  on  the  inch  side  you  will  see  the  16 
thousandths  and  the  13  thousandths  of  an  inch  mark.  Those  cracks  are  normal  cracks  that  are 
to  be  expected  from  drying  shrinkage,  flectural  cracks  and  so  forth.  Due  to  variability  in  crack- 
ing you  can  also  expect  up  to  50  percent  wider  or  narrower  portions  of  a  crack  over  its  length. 
So  add  50  percent  to  those.  Anything  within  25  thousandths,  even  up  to  30  thousandths  is  not 
likely  to  be  a  crack  that  indicates  there  is  something  seriously  wrong  with  the  concrete. 

One  caution  is  you  should  measure  deep  down  in  the  crack  where  it  has  not  weathered 
away.  After  a  while  cracks  will  weather  away  and  they  will  be  much  wider  than  that.  You  mea- 
sure over  the  width  where  it  initially  cracked. 

Another  common  defect  in  some  parts  of  the  country  is  reacting  aggregate.  In  the 
Midwest  we  have  many  natural  aggregates  that  have  chirt  in  them.  The  chirt  will  react  with  the 
alkali  in  Portland  Cement  and  will  expand  and  cause  pop  outs.  Usually  they  are  just  ugly  and 
don't  cause  any  strength  problems.  They  may  end  up  being  a  bit  of  a  durability  problem  after 
a  while,  but  usually  it's  just  an  appearance  problem.  If  you  have  too  much  of  it,  though,  you 
can  get  enough  reactivity  and  it  can  become  a  strength  problem. 

Another  defect  that  occurs  in  the  placement  of  concrete  is  honeycombing.  This  is  proba- 
bly the  most  common  defect  that  you  can  run  into.  Actually  I  show  the  honeycombing  and  of 
course  the  crack  in  whatever  the  structure  was  defines  the  weak  spot  as  the  honeycombing.  So 
the  crack  runs  right  through  the  honeycomb.  Honeycombing  is  something  that  should  be 
repaired  immediately  after  the  forms  are  stripped.  If  you  follow  the  procedures  of  ACI  301  they 
tell  you  how  to  patch  defects  like  this.  If  they  are  patched  immediately  upon  stripping  you  will 
get  a  sound  patch  that  will  stay  there  as  long  as  the  rest  of  the  structure. 

Another  thing  that  you  see  on  concrete  that  is  considered  to  be  a  blemish  rather  than  a 
defect,  is  bug  holes.  Bug  holes  occur  when  bubbles  of  air  or  water  are  trapped  on  the  vertical 
surfaces  of  the  forms.  When  the  forms  are  pulled  you  are  left  with  those  small  holes.  In  archi- 
tectural concrete  in  some  cases  it  is  desirable  to  get  rid  of  all  of  the  bug  holes,  but  in  normal 
concrete  where  it  is  not  architectural  concrete,  they  should  be  left  alone.  There  is  really  no  need 
to  do  anything  to  them.  In  fact,  in  some  cases  it  enhances  the  appearance  of  the  structure.  It's 
a  part  of  the  rough  looking  surface  that  was  intended  for  the  structure. 

The  final  placing  and  finishing  blemish  I  would  like  to  mention  to  you  is  the  freezing  of 
plastic  concrete.  This  can  occur  when  cold  weather  concreting  practices  are  not  followed.  You 
start  placing  the  concrete  not  when  the  temperature  is  34  and  rising  but  when  it's  ready  to  fall. 
If  the  concrete  is  not  protected  you  can  get  damage  due  to  the  crystals  that  form  in  the  plastic 
concrete. 

Now,  all  of  these  blemishes  and  defects  can  be  repaired.  We  will  talk  a  little  bit  about  the 
repairs  in  the  third  section.  I  would  like  to  now  go  on  beneath  the  surface  of  the  concrete  and 
talk  about  a  few  of  the  methods  that  are  available  for  you  to  find  out  what  is  underneath  the 
concrete  without  chipping  in  and  looking. 

Obviously  if  you  think  there  is  something  wrong  and  you  have  to  chip  in  to  find  out,  then 
it  doesn't  matter  whether  it  was  or  wasn't  wrong,  you  destroyed  the  concrete  anyhow.  So  what 
we  want  to  do  is  be  able  to  look  beneath  the  surface  and  see  what  is  there. 

The  first  method  is  the  R  meter  or  tachometer  and  that  is  a  way  of  finding  rebar  in  con- 
crete. Sounding  is  probably  the  one  that  I  use  the  most.  What  that  really  means  is  you  take  a 
hammer  or  a  chisel  or  a  coin  or  anything  that  will  ring  when  you  tap  it  on  concrete.  You  tap 
the  concrete  and  you  can  hear  if  it's  delaminating.  It's  the  most  common  type  of  nondestruc- 
tive testing  that  there  is. 
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Mr.  Lileikis:  Thank  you.  Our  next  presentation  is  General  Principles  of  Control  Systems. 
The  presenter  is  Tom  Collier  with  Ercon  Development  Company.  Tom. 


GENERAL  PRINCIPLES  OF  CONTROL  SYSTEMS 

Tom  Collier 

Ercon  Development  Company 

This  is  one  of  the  first  installations  using  these  net  type  panels.  It  was  done  in  1981. 

This  is  the  same  installation  a  couple  of  years  later.  You  can  see  that  the  bank  is  secreted. 
There  is  vegetation  also.  This  thing  is  no  longer  an  active  eroding  bank. 

This  is  a  bridge  where  the  same  technique  was  used  as  we  saw  in  the  drawing  to  realign 
the  channel  of  the  bridge.  You  can  see  the  abutments  getting  eaten  away  pretty  badly. 

This  is  another  picture  of  it.  You  can  see  how  the  channel  is  now  moved  around  to  the  out- 
side of  these. 

This  is  a  picture  showing  how  the  sand  builds  up  in  these  nets.  You  can  slow  the  water 
down  a  little  and  if  you  get  a  stream  with  a  large  sediment  load,  it  will  drop  it  pretty  quickly. 

This  is  another  example  and  shows  you  a  couple  of  things.  First,  you  can  see  the  amount 
of  sand  built  up  in  these  things.  These  are  8  or  12  foot  high  panels  and  they  are  just  about  gone. 
You  can  also  see  where  the  debris  is.  What  is  happening  to  our  laminar  flow  is  you  get  quite  a 
bit  of  turbulence  and  you  get  these  big  pockets  scoured  in  there. 

The  main  point  is  it  still  works.  These  things  will  withstand  quite  a  bit  of  debris.  The 
worst  problem  that  you  have  from  a  debris  standpoint  such  as  in  some  spots  in  California 
where  you  have  a  lot  of  grass  coming  down  is  you  get  thatching  in  it  and  you  load  the  whole 
thing  up.  You  make  it  basically  an  impermeable  structure  and  the  pile  won't  stand  it. 

This  shows  another  situation.  In  a  lot  of  places,  such  as  the  Cimarron  River  in  Oklahoma, 
a  great  deal  of  the  bed  goes  into  suspension  during  a  flow  event.  These  things  are  designed  so 
they  slide  down  on  these  pilings.  That  way  when  the  bed  goes  into  suspension  they  can  main- 
tain contact  with  the  bottom  so  they  continue  to  function. 

This  is  another  situation  where  we  walled  behind  it.  It  was  going  over  the  riprap  wall  and 
we  used  it  to  reinforce  the  toe. 

Here  is  another  situation  where  there's  a  tremendous  amount  of  debris.  However,  at  this 
point  in  time  these  structures  aren't  under  a  lot  of  load.  There  is  so  much  sediment  in  there  that 
the  only  purpose  they  are  serving  is  to  hold  sand  in  place.  Unlike  riprap  or  a  lot  of  bank  armor- 
ing systems  where  they  are  constantly  under  load,  as  this  process  secretion  occurs  and  these 
things  become  buried  the  stress  is  taken  off  of  them  so  they  will  last  a  long  time. 

This  is  a  situation  on  the  Red  River  that  was  installed  there  several  years  ago.  You  can  see 
it  was  very  active  eroding  bank.  I  want  to  call  your  attention  to  the  little  bar.  Then  see  that  same 
bar  a  few  months  later.  You  can  see  the  water  diverted  somewhat  away  from  there.  This  is  prac- 
tically closed  off  and  the  sand  is  building  up  in  the  system. 

This  is  the  same  location  about  a  year  or  year  and  a  half  later.  Now  all  of  this  is  closed 
off  and  the  flow  is  in  this  area  and  there  is  quite  a  bit  of  sediment  in  the  system. 

This  is  about  three  or  four  years  later.  This  is  where  the  system  is.  This  river  was  very  low 
at  this  point  but  you  can  see  this  has  mostly  moved  over  to  the  other  side  now.  There  is  no  flow 
through  that  area  at  all. 
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This  is  something  we  did  for  Santa  Fe  in  Colorado  on  the  Arkansas  River  some  years  ago. 
Actually  this  bank  was  getting  into  the  right-of-way.  This  channel  was  actually  over  in  one  area 
and  we  moved  it  back,  backfdled,  and  armored  the  wall  using  these  permeable  structures  to 
stop  the  migration  of  this  bank. 

Here  is  another  situation  showing  it's  practically  buried. 

I  believe  this  picture  was  taken  on  the  Rio  Puerco  out  in  western  New  Mexico  or  eastern 
Arizona. 

This  is  another  location  on  the  Arkansas  River  that  we  did.  This  time  the  flow  is  coming 
the  other  way.  You  can  see  they  didn't  have  a  lot  left  to  work  with  right  there. 

The  main  point  I  want  to  make  is  that  with  most  of  these  erosion  problems,  by  the  time 
you  see  results  it's  a  little  bit  too  late.  You  really  need  to  look  back  up  your  right-of-way.  You 
need  to  pay  attention  to  what  is  coming  at  you.  Just  like  those  locomotives  that  can  slip  up  on 
you  on  the  track  you  need  to  watch  the  rivers,  too. 

You  have  to  get  beyond  the  property  and  look  up  the  river  and  see  what  is  coming.  A  lot 
of  these  problems  can  be  solved  pretty  economically  if  they  are  caught  early  enough.  When 
they  are  not,  it's  expensive.  Then  a  lot  of  times  they  are  very  difficult  to  solve  so  that  they  don't 
come  back  to  haunt  you  later. 

Thank  you  very  much.  (Applause) 

Mr.  Franz:  Thank  you,  Tom.  I  think  everyone  will  agree  that  was  a  very  interesting 
presentation. 

The  next  topic  today  is  going  to  be  bridge  tie  installation  techniques.  Our  presenter,  John 
Payton,  comes  from  a  railroad  family.  His  father  worked  over  30  years  with  the  Chicago  and 
Northwestern. 

John  has  20  years  of  experience  as  a  track  laborer,  surveyor,  structural  engineer,  mechan- 
ical engineer,  bridge  design  engineer,  and  consultant. 

About  eight  years  ago,  he  left  Union  Pacific  Railroad  to  open  a  railroad  consulting  firm 
in  Omaha  called  EcoTech.  In  July  of  this  year,  EcoTech  merged  with  Westwood  Professional 
Services  in  Eden  Prairie,  Minnesota,  where  he  is  now  a  senior  associate. 

He  holds  a  Bachelor  of  Science  degree  in  civil  engineering  from  Iowa  State  University 
and  a  MBA  from  the  University  of  Nebraska.  Let's  hope  their  MBAs  are  better  than  their  foot- 
ball team.  (Laughter) 

He  is  a  licensed  professional  engineer  and  a  member  of  various  associations  and  profes- 
sional groups.  Please  welcome  John  Payton. 


COMMITTEE  REPORT 

BRIDGE  TIE  INSTALLATION  TECHNIQUES 

Chairman:  John  Payton,  President,  EcoTech,  Inc. 

Thank  you,  and  good  afternoon,  President  Bradley,  Association  members  and  guests.  As 
you  have  gathered  from  my  introduction,  in  the  last  few  weeks  my  former  consulting  compa- 
ny EcoTech  out  of  Omaha  has  merged  with  another  consulting  firm,  Westwood,  in  Eden 
Prairie,  Minnesota. 

Having  worked  in  Omaha  for  nearly  15  years  and  lived  in  the  same  home  for  the  same 
duration,  I  now  have  a  soft  spot  for  those  that  have  gone  through  mergers  and  relocations. 
Mercy,  what  a  stresser. 

On  one  of  the  many  trips  to  Eden  Prairie,  I  had  the  opportunity  to  take  my  12  year  old 
son,  Josh,  along.  Heading  back  to  Omaha,  we  were  a  little  behind  schedule  and  needing  to  get 
a  bite  to  eat.  We  swung  into  a  wooden  floor  and  stove  pipe  cafe  called  Emma  Krumbee's. 
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I  told  the  waitress  we  were  in  a  hurry  and  without  even  picking  up  the  menu  asked  her 
for  the  quickest  house  specialty.  She  replied,  "Why,  our  hot  roast  beefs  are  the  best." 

I  said,  "Sounds  great,  bring  us  a  couple." 

Within  a  matter  of  a  couple  of  minutes,  out  from  the  kitchen  came  the  waitress  with  a 
large  platter  in  each  hand  with  a  comet  trail  of  steam  trailing  behind. 

She  landed  those  platters  on  the  table  as  skillfully  as  a  navy  flyer  landing  his  jet  in  rough 
seas. 

There  on  the  table  before  Josh  and  I  where  two  platters  loaded  with  two  of  the  biggest 
slices  of  Texas  bread  I  have  ever  seen,  an  inch  of  roast  beef,  and  a  couple  pounds  of  mashed 
potatoes  covered  with  over  a  pint  of  brown  gravy. 

Josh  being  a  cheese  burger  and  fries  type  of  kid  looked  up  at  me  with  one  of  those  "deer 
in  the  head-light  looks."  He  just  didn't  have  a  clue  on  how  to  even  begin  to  eat  such  a  thing. 
He  just  sat  there  and  waited  to  see  dad's  first  move. 

Being  an  engineer  type  not  afraid  to  tackle  any  problem  given  the  opportunity  to  break  it 
down  into  smaller  tasks,  I  picked  up  my  knife  and  fork.  I  whittled  off  a  corner,  taking  small 
equal  amounts  of  bread,  beef,  potatoes,  and  gravy.  Josh  seeing  this,  puts  on  a  big  grin  and  an 
approving  nod,  mimics  dad.  After  taking  his  first  bite,  he  nods  again  smiles  and  says,  "Kind  - 
a  -  tasty  -  dad." 

I  then  proceeded  to  work  on  my  meal.  I  cut  off  another  round  of  equally  balanced  bread, 
beef,  potatoes,  and  brown  gravy. 

Glancing  up  at  the  boy,  as  I  was  placing  my  second  mouthful,  Josh  had  already  taken  his 
knife  and  fork,  slashed  away  at  the  mounds  of  white  potatoes,  bread  and  beef  and  stirred  up 
the  gravy  into  a  blended  brown  mess.  He  had  a  fork  in  one  hand,  spoon  in  the  other.  I  was 
thinking  at  the  time;  I  should  feed  this  kid  more  regularly. 

Within  a  couple  of  minutes  that  kid  had  devoured  everything. 

Josh  saw  what  needed  to  be  done.  He  picked  up  his  utensils  and  quickly  arrived  at  a  solu- 
tion. With  as  little  effort  as  possible,  even  at  the  risk  of  making  a  mess  of  things,  he  became  a 
highly  efficient  eating  machine. 

Having  been  around  railroading  as  a  kid,  an  employee,  and  now  as  consultant,  I  have  seen 
a  lot  of  messes.  We  have  all  seen  a  lot  of  messes.  Some  are  due  to  equipment  failures,  some 
are  due  to  communication  failures,  some  are  due  to  human  error,  and  some  are  due  to  the  dif- 
ferences in  opinion  on  how  to  get  the  job  done. 

As  a  highway  and  railway  consultant,  I  have  seen  many  different  methodologies  on  how 
to  get  the  job  done  quickly  and  within  budget.  When  I  have  bid  roadway  jobs,  I  know  that  all 
the  contractors  utilize  practically  all  the  same  equipment  and  generally  buy  their  materials 
from  the  same  supply  nouses.  But  when  it  comes  time  to  put  a  man-hour  cost  to  the  project 
each  contractor  has  a  little  different  slant  on  how  long  it  will  take  to  do  the  job.  Historically 
when  projects  are  bid,  and  this  is  important,  I  will  let  you  forget  everything  else  I  have  said, 
but  just  remember  this  simple  fact: 

"The  one  that  picks  it  up  once  and  places  it  once  -  wins." 

"The  one  that  picks  it  up  once  and  places  it  once  -  wins." 

Think  about  it.  It  does  not  matter  if  its  paperwork  or  dirt  work.  Each  time  you  pick  up  the 
pencil  or  that  pile  of  dirt,  tie,  rail  clip,  or  bar  a  second  or  third  time,  you  have  created  a  delay 
or  additional  time  charges  in  getting  the  job  done. 

When  it  comes  to  the  dollars  and  sense  of  project  management  most  of  you  are  cognizant 
of  this  "pick-it-once  principle".  Many  of  you  perhaps  do  not  have  the  luxury  of  fully  master- 
ing this  principle. 

Possibly  the  number  of  hurry  up  projects  have  caused  a  ping  pong  effect  between  all  pro- 
jects and  ultimately  some  projects  get  a  little  messy  and  over  budget.  You  and  your  crews  are 
continuously  picking  up  projects  where  they  were  left  off,  and  each  time  it  costs  a  little  more. 

I  get  a  kick  out  of  seeing  roadway  or  track  equipment  and  crews  being  used  innovatively 
on  projects. 
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Contractors  and  railroaders  alike  have  experimented  and  tested  literally  thousands  of 
ways  to  efficiently  improve  upon  perhaps  one  function  or  task  that  seems  to  be  a  bottleneck  in 
getting  a  project  completed. 

To  smoothly,  safely,  efficiently  complete  the  project,  is  it  not  the  goal? 

Charles  Russell,  of  the  Norfolk  Southern,  is  an  innovator  in  the  pick  it  once  and  place  it 
once  principle.  Now  I  don't  like  stealing  the  limelight  away  from  anyone,  but  if  Charles  would 
have  come  forward  at  this  time  he  could  have  finished  the  presentation. 

Charles  and  the  Norfolk  Southern  have  designed  and  built  two  new  innovative  pieces  of 
bridge  tie  installation  equipment.  A  few  years  ago,  Charles  contacted  a  number  of  different 
railway  equipment  manufacturers  to  build  the  equipment  for  him,  but  was  unsuccessful. 
However,  he  was  able,  with  much  discussion  and  the  support  of  upper  management,  to  invest 
the  needed  time  and  materials  into  the  construction  of  the  prototypes. 

Now  you,  the  members  of  this  audience,  will  be  some  of  the  first  to  see  the  equipment  on 
video  today. 

By  the  way,  Charles  will  make  plan  sets  available  at  a  very  offensive  price,  (just  kidding) 
(Laughter) 

The  new  equipment  has  the  acronyms  of  D-A-M-I-T  1  and  D-A-M-I-T  2  or  Design  and 
Modify  in  Transit  1  and  2. 

Let's  roll  the  video  -  turn  down  the  volumes.  You  may  substitute  your  own  machinery  and 
air  impact  wrench  noises. 

(Whereupon  there  was  a  video  presentation  with  the  accompanying  remarks) 

Here  you  see  everything  is  loaded  up,  ready  for  a  new  day  and  ready  to  pull  out. 

Damit  1  is  the  hook  bolt  machine.  The  baskets  are  in  the  stored  and  traveling  position. 

Battery  chargers  are  being  disconnected. 

Damit  2  is  the  guard  rail  machine.  It  has  32  guard  rail  timbers  loaded  on  top  with  tag  and 
lifting  lines  stored  and  ready  to  roll.  Everything  is  picked  up  and  loaded  -  drive-through  spikes, 
hook  bolts,  and  tie  spikes  are  all  loaded. 

This  first  sequence  is  the  tie  inserter  crane  setting  down  the  rail  and  getting  ready  for 
another  13  tie  reach.  As  you  can  see  the  guard  rail  timbers  have  been  removed  by  this  three 
man  sub-crew  shown  here. 

The  entire  bridge  tie  installation  crew  is  a  10  man  crew.  There  are  three  men  removing 
old  timbers,  setting  new  ties  and  plates,  a  Little  Giant  operator,  three  men  aligning,  setting 
hook  bolts,  and  spiking  rail,  and  two  men  replacing  the  guard  timbers. 

Here  we  see  the  jacks  are  lowered  and  the  rail  is  lifted.  When  the  rail  is  high  enough  tim- 
ber blocks  are  placed  under  for  short-term  support  so  that  the  equipment  does  not  support  the 
rail  during  tie  replacement. 

The  rail  anchors  are  spread  apart  to  ease  tie  removal.  The  spikes  are  removed  from  every 
ten  ties  and  a  double  jawed  gauge  rod  is  left  in  between  those  ten  ties  so  that  the  tie  crane  has 
better  track  stability.  Every  fifth  tie  either  is  spiked  or  has  a  double  jawed  gauge  rod. 

Now  you  can  see  the  wood  block  in  place. 

The  men  are  now  loading  the  tie  plates  onto  a  small  cart  Charles  made  with  a  small  con- 
veyor belt.  This  little  piece  of  equipment  helps  to  get  the  tie  plates  and  pads  out  of  the  way 
with  little  effort.  Pick  it  up  once.  They  will  reverse  the  process  to  place  the  tie  plates  and  pads 
on  the  new  ties.  Putting  it  down  once. 

There  are  26  tie  plates  on  the  cart. 

Now  the  tie  inserter  operator  begins  to  shift  and  set  the  ties  over  the  side  to  get  the  ties 
out  of  the  dap.  The  rail  anchors  left  on  and  some  clip  bolts  may  cause  problems  in  getting  the 
ties  out,  so  the  men  standing  will  use  pointed  lining  bars  to  assist  in  the  tie  removal.  The  tie 
inserter  operator  will  get  four,  five,  or  six  ties  set  up  this  way  and  then  grab  the  ends  for  final 
pulling. 

They  were  able  on  this  project  to  drop  the  ties  on  the  ground  and  a  tie  salvage  company 
picked  them  up  the  ties  later. 
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You  can  see  the  brooms  that  are  used  to  clear  debris  from  the  top  of  the  flanges.  The  men 
have  stored  the  brooms  and  grabbed  point  bars  to  aid  the  tie  crane  operator  in  inserting  and 
aligning  the  new  bridge  ties. 

As  the  ties  are  placed,  the  rail  anchors  are  knocked  back  into  proper  position. 

Now  the  tie  plates  and  pads  are  being  installed.  The  conveyor  helps  to  eliminate  steps  and 
reaching  so  far.  The  bridge  ties  are  brought  to  the  tie  crane  by  a  Little  Giant  crane  with  a  clam 
shell.  It  is  able  to  pick  up  and  place  five  ties  side  by  side  on  the  back  of  the  tie  crane  without 
any  additional  assistance. 

The  hook  bolts  are  installed  by  a  man  slung  over  the  side  in  an  air  basket.  They  drive  the 
hook  bolts  into  position  and  if  the  pre-drilled  holes  are  too  far  out  from  the  beam  flange  he  has 
an  air  drill  to  drill  a  new  hole. 

He  is  placing  a  washer  and  a  lock  nut,  then  tightens  the  nut  with  an  air  impact  wrench 
loaded  in  the  basket. 

This  operation  is  done  every  third  tie  on  the  Norfolk  Southern. 

Here  you  see  an  air  spiker  driving  the  spikes.  They  are  not  being  preset. 

This  is  the  control  panel  for  the  track  alignment  and  gauging  on  DAMIT  1 . 

The  air  brake  for  travel  is  the  black  lever. 

They  are  now  over  a  hook  bolt  tie  and  readying  to  align  the  rail. 

A  spring  loaded  track  gage  is  used  with  an  offset  board  attached  on  the  left. 

The  rail  has  been  clamped. 

They  are  aligning  for  gage  first,  then  track  center.  After  alignment  the  rail  is  spiked. 

After  the  rail  is  in  place  the  guard  timbers  are  laid  and  held  at  proper  gauge  with  a  forty 
penny  nail. 

Now  you  can  see  the  guard  timbers  being  lifted  off  of  DAMIT  2  and  placed  into  proper 
position.  The  lifting  straps  and  tag  lines  are  all  on  the  guard  timbers  and  easy  to  access  by  the 
equipment  operator. 

One  man  controls  the  back  and  the  equipment  operator  controls  the  other  end. 

The  tag  lines  are  then  removed,  lowering  the  guard  timber  into  position  and  finally 
removing  the  lifting  strap. 

The  operator  will  then  swing  the  boom  to  the  other  side  and  hook  the  lifting  strap  for  the 
guard  timber  on  the  opposite  side. 

This  man  is  getting  his  timber  block  gauge  and  driving  a  40  penny  nail  for  position.  They 
will  then  field  drill  the  holes  for  the  timber  drive  spikes  with  air  drills.  Each  man  working  on 
a  side  as  they  go.  Staggering  the  holes  is  to  lessen  the  likelihood  of  future  splitting  of  the  tim- 
ber along  one  plane. 

Here  we  have  returned  to  the  gauging  and  alignment  operation  for  a  different  look.  The 
ties  are  being  spiked  to  the  last  gauging  and  hook  bolt  location  and  ready  to  move  on  to  the 
next  third  tie. 

Once  the  rail  has  been  gauged  the  operator  calls  to  the  Little  Giant  operator  doubling  as 
a  transit  operator  for  a  shot  at  the  offset  board  and  assist  in  moving  the  rail  in  or  out. 

The  aligned  rail  is  then  spiked. 

The  equipment  operator  is  fall  protected  by  a  retractable  lanyard.  After  a  few  hours  of 
twisting  around,  the  operator  got  tangled  up  a  bit  in  his  lanyard  and  needed  to  straighten  it  out. 

There  is  a  good  look  at  the  offset  timber  on  the  spring  loaded  gauge.  Now  they  are  spik- 
ing up  the  intermediate  ties  and  getting  ready  to  move  up. 

After  the  holes  were  drilled  in  the  guard  timbers  the  drive  spikes  are  driven  with  air  spike 
hammer  presses  mounted  on  cantilevered  arms  which  are  mounted  on  rails  on  each  side  of  the 
equipment.  Here  is  a  second  view  of  the  hook  bolter  air  baskets.  Hydraulic  cylinders  are  used 
to  swing  the  spider  arms  and  move  the  baskets  into  vertical  and  horizontal  position.  The  oper- 
ator swings  himself  into  position  to  install  another  hook  bolt. 

More  spiking  operations.  A  view  of  the  tag  and  lifting  straps. 
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Levers  on  the  air  spikers  and  a  view  of  the  cam  followers  used  to  make  the  cantilevered 
assembly. 

A  wind  speed  indicator  is  also  one  of  the  machines. 

If  the  wind  is  blowing  more  than  10  mph,  men  and  equipment  are  removed  from  the 
bridge  for  safety. 

And  here  is  one  last  look  of  the  equipment  all  loaded  up  and  ready  to  go  out  again.  Once 
again,  this  is  a  10-man  crew. 

In  April  of  this  year,  in  seventeen  days  this  crew  replaced  2,044  ties.  Two  of  the  seven- 
teen days  were  bad  weather  days  and  no  work.  The  crew  averaged,  on  days  worked,  157  ties 
per  day  with  a  six-hour  track  time  window  each  day 

That  is  a  production  rate  of  nearly  2  1/2  ties  per  man  per  track  hour.  I  think  Charles 
Russell  and  the  Norfolk  Southern  deserve  a  round  of  applause. 

Any  questions? 

In  closing,  remember  Josh  and  that  pile  of  spuds,  beef,  and  gravy.  He  picked  up  his  knife 
once  -  he  won. 

Thank  you. 

President  Bradley:  Thank  you,  John.  I  am  sure  we  all  found  that  to  be  a  very  interesting 
presentation. 

This  is  program  change  number  one  for  the  1996  conference.  We  were  to  have  Doug 
DeBerg  give  us  a  presentation  on  culverts.  Doug,  unfortunately,  was  unable  to  make  this  con- 
ference and  consequently  that  presentation  will  not  be  offered. 

However,  Dave  Franz  of  the  Kansas  City  Southern  is  going  to  give  us  a  presentation  on  a 
navigation  project  where  they  constructed  a  new  bridge  on  the  Red  River  in  Alexandria, 
Louisiana,  and  had  about  a  seven  mile  track  realignment  in  the  process.  Dave  is  vice  president 
of  the  Association  and  is  a  1976  graduate  of  the  University  of  Cincinnati.  After  that,  he  spent 
about  ten  years  with  the  now  defunct  Milwaukee  Road  and  went  from  there  to  work  for  about 
three  years  with  Envirodyne  Engineers  here  in  Chicago.  After  that,  he  got  back  in  the  railroad 
industry  with  the  Kansas  City  Southern  where  he  has  been  a  bridge  engineer  for  about  the  last 
eight  years. 

Dave  and  I  have  worked  very  closely  together  many  times  in  the  past.  We  have  gone  to 
battle  with  many  people  and  many  governmental  agencies  especially  the  people  down  in 
Louisiana.  We  have  really  enjoyed  those  types  of  environments  and  that  combat.  So  with  that, 
please  welcome  Dave  Franz.  (Applause) 


Red  River  Bridge  on  KCS 
Dave  Franz 

Bridge  Engineer 
Kansas  City  Southern 

In  about  1976,  the  Coast  Guard  and  Corps  of  Engineers  first  approached  KCS  about  mod- 
ifying our  existing  swingspan  over  the  Red  River  in  Alexandria,  Louisiana.  There  were  a  lot 
of  negotiations  that  took  place  for  quite  a  few  years.  Initially,  they  were  looking  at  just  modi- 
fying the  swingspan.  We  ended  up  combining  several  functions,  one  of  which  was  the  1-49  pro- 
ject which  was  also  in  Alexandria.  We  ended  up  relocating  our  bridge  in  a  small  yard  outside 
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of  the  city.  This  was  constructed  with  federal  and  also  KCS  funding.  That  is  what  I  am  going 
to  talk  about  today. 

We  actually  signed  a  contract  in  1985  to  do  this  project.  Of  course,  government  being 
what  it  is,  we  got  started  about  1992. 

This  shows  the  KCS  system.  I  have  marked  where  the  project  is.  Our  highest  density  main 
line  runs  from  Kansas  City  down  to  Shreveport  and  then  we  have  a  line  that  runs  to  New 
Orleans  along  with  a  lot  of  other  lines,  too.  But  if  you  look  at  the  line  from  Shreveport  to  New 
Orleans,  you  can  see  Alexandria.  We  cross  the  Red  River  at  that  location. 

This  is  a  map  of  the  project.  The  main  line  used  to  come  down  here  where  we  crossed  the 
river.  The  brighter  yellow  is  the  old  alignment.  We  went  right  through  downtown  Alexandria. 
We  had  an  old  yard  and  you  can  see  1-49  coming  through.  We  were  kind  of  interfering  with 
what  they  wanted  to  do  for  that.  So  the  funding  package  that  was  put  together  for  our  new 
structure  included  substantial  savings  at  the  1-49  project  by  getting  us  out  of  town. 

We  ended  up  building  a  new  smaller  yard.  For  the  new  alignment,  we  stayed  north  of  the 
river,  crossed  over,  went  through  a  Kraft  paper  plant  and  crossed  the  river.  There  were  quite  a 
few  hydraulic  studies  done  to  decide  where  would  be  the  best  place  to  locate  the  bridge  with 
regards  to  navigation  and  possible  silting.  They  were  doing  locks  and  dams  up  and  down  the 
Red  River  to  make  it  navigable.  There  were  a  lot  of  studies  done  to  pick  this  location. 

Some  of  the  features  that  we  will  be  looking  at  obviously  involve  the  bridge  over  the  Red 
River.  We  had  some  auxiliary  bridges  as  well,  but  Highway  1  goes  through  here  as  well  so  we 
had  to  bridge  over  that.  There  is  a  levy  just  south  of  the  Red  River  which  we  had  to  cross  over. 
Then  over  on  the  other  side,  there  was  a  36  inch  water  line  that  runs  at  a  real  high  skew  angle 
to  our  proposed  main  line  which  supplied  Kraft  paper  plant.  They  had  no  backup  system; 
therefore,  when  we  worked  around  that  we  had  to  be  very  careful.  I  think  their  liquidated  dam- 
ages were  about  $176,000  dollars  a  day  so  we  treated  that  with  a  little  bit  of  care.  We  ended 
up  putting  a  150  foot  span  over  it  and  driving  all  sorts  of  piling  in  to  protect  it.  It  was  worth 
quite  a  bit  of  effort. 

This  is  our  old  bridge  across  the  river.  This  is  right  downtown.  You  can  see  a  highway 
bridge  right  adjacent  to  it.  It's  a  typical  old  railroad  swingspan  pier  connected  trusses.  A  few 
of  the  piers  were  on  pilings  and  several  of  them  were  old  timber  caissons.  The  bridge  also  had 
a  fairly  long  approach  on  the  north  end.  We  had  a  few  through  plate  girders  over  some  local 
roads  in  town  as  well  as  some  pile  trestles.  It's  a  beauty. 

We  decided  as  an  organization,  in  conjunction  with  our  consultants,  to  be  the  general  con- 
tractors on  this  project  and  let  several  different  contracts.  We  broke  it  out  into  several  areas  for 
a  couple  reasons.  One,  we  thought  we  could  get  the  best  price  that  way.  The  other  reason  was 
we  thought  we  could  get  the  best  quality  by  selecting  each  contractor  in  the  area  in  which  they 
specialize  rather  than,  in  general,  go  out  and  see  how  cheap  you  can  buy  things. 

We  had  a  substructure  and  an  approach  bridge  which  is  basically  all  the  contract  sub- 
structure units.  Then  in  a  lot  of  our  approach  structures  you  will  see  prestressed  concrete  spans. 
That  was  all  included  in  that  substructure  or  concrete  contract. 

We  had  steel  superstructure  for  the  deck  plate  girder  span  and  truss  spans.  We  had  two 
dirt  work  contractors;  one  on  the  south  side  of  the  river,  and  one  on  the  north  side  of  the  river. 
We  hired  a  separate  track  work  contractor  and  finally  we  hired  a  separate  demolition  contrac- 
tor. I  think  it  was  a  little  more  work  for  us,  but  in  the  long  run  I  believe  it  really  paid  off  in 
terms  of  both  costs  and  the  quality  of  the  work  we  got  done. 

Of  course,  initially  we  were  driving  quite  a  few  piling  out  here  so  we  had  driven  some 
test  piles  and  performed  load  tests  on  them  to  make  sure  our  depth  was  adequate  and  get  our 
lengths  for  ordering  our  production  piling. 

The  substructure  contractor  which  is  the  first  one  we  let  was  Austin  Bridge  and  Road  out 
of  Texas.  They  built  a  small  dock  facility.  They  had  driven  some  piling  and  put  in  some  bulk- 
heads where  they  could  pull  up  to.  They  brought  in  a  lot  of  their  material  by  water.  They 
unloaded  the  H-piles  for  the  piers. 
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Here  you  can  see  on  the  south  approach,  which  was  the  longer  of  the  two  bridge 
approaches,  the  foundation  is  now  in  place.  I  didn't  have  any  pictures  of  the  piling  being  dri- 
ven. When  we  bid  the  job  we  actually  put  in  an  alternate.  We  showed  prestressed  concrete  pil- 
ing with  an  alternate  of  H-piles.  As  it  turned  out,  the  H-pile  alternate  was  quite  a  bit  cheaper. 
The  contractor  felt  it  would  be  a  lot  easier  to  work  with  and  that's  what  we  ended  up  going 
with.  The  apparent  low  bidder  with  the  base  bid  turned  out  not  being  low  bidder  when  we 
found  the  H-pile  alternates  and  he  was  a  little  less  than  happy.  He  told  us  H-piles  wouldn't 
work  here. 

Here  you  can  see  the  footing  caps,  the  base  of  the  piers,  and  you  can  see  the  reinforcing 
now.  To  save  on  concrete,  we  went  with  column  shafts  once  we  got  out  of  the  ground. 

Here  you  can  see  the  piers  as  they  come  up  with  the  columns.  A  lot  of  these  are  getting 
ready  for  the  caps  to  go  on  now.  You  can  see  how  far  it  extends  down.  We  haven't  let  the  dirt 
work  contractor  down  there.  We  were  just  getting  ready  to,  but  I  think  you  can  see  way  down 
at  the  far  end  that  is  the  end  of  the  bridge.  We  will  be  going  with  fill  material  from  then  on  out. 
There  was  an  early  plan  considered  to  take  fill  material  right  up  to  the  end  of  the  river  which 
would  have  been  with  50  or  60  foot  high  fill.  In  Louisiana,  that  would  have  been  something  to 
behold.  You  would  need  about  five  or  six  to  one  slopes  and  the  geotech  said  we  should  only 
have  one  or  two  feet  of  settlement  over  the  first  few  years.  (Laughter)  We  shortened  our  fill  up. 

Here  you  can  see  on  the  south  approach,  again,  all  the  pier  work  is  basically  done.  These 
approach  spans  are  AASHTO  type  four  beams.  These  are  about  70  foot  spans  and  we  have  five 
of  them  in  there.  We  have  used  these  quite  a  bit  on  the  KCS  with  great  success  especially  in 
Louisiana  and  Texas.  Everybody  and  his  brother  makes  these  things  and  you  can  really  get 
them  at  a  good  price. 

This  is  another  view  from  the  other  end  of  the  bridge.  The  abutment  isn't  built  yet.  They 
have  to  coordinate  that  work  with  the  dirt  work  contractor,  but  you  can  see  looking  back 
towards  the  river  some  of  these  bigger  openings  would  be  Highway  1 .  There  is  a  levy  down 
there.  It's  a  little  dark  and  those  cranes  are  over  towards  the  river.  This  is  another  view  from 
up  in  the  crane  bucket.  We  are  looking  back.  We  are  right  at  the  edge  of  the  river  and  we  are 
looking  back  to  the  south.  The  alignment  curves  over  our  existing  main  line  and  is  back  in  the 
trees. 

This  is  the  north  approach.  This  got  pretty  tall  in  a  hurry.  We  are  standing  pretty  close  to 
the  north  abutment  looking  south  towards  the  river  from  the  north  approach. 

You  can  see  we  have  already  got  all  the  piers  in  and  they  are  putting  up  the  AASHTO 
beams.  You  can  see  them  lifting  a  beam  up  into  place. 

This  is  basically  the  north  approach  with  all  the  beams  in  place.  You  can  see  one  space 
down  there.  There  is  a  hole  where  one  of  the  steel  spans  will  go.  I  believe  that's  where  the  water 
line  crossed  underneath  us.  That  will  get  a  125  foot  deck  plate  girder  across  it. 

This  is  from  the  river's  edge  looking  back  towards  the  north  approach.  You  can  see  we  are 
getting  pretty  high  up  in  the  air.  I  believe  we  were  52  feet  above  the  2  percent  flow  line  for 
navigation  clearances  over  the  Red  River. 

Now  I  will  show  you  some  of  the  river  work.  This  was  an  interesting  project  for  me.  I  had 
never  been  involved  with  dredged  caisson  work  before.  This  was  a  first  for  me.  We  had  two  of 
them  on  this  project. 

This  is  for  the  protection  cells.  The  contractor  decided,  and  it  was  a  pretty  smart  idea,  to 
put  his  protection  cells  in  first  to  protect  his  caissons  while  they  were  going  down.  This  clus- 
ter of  piles  will  be  a  guide  when  he  starts  dropping  his  caisson  which  will  be  down  off  to  the 
side.  But  he  has  driven  in  a  template  for  his  sheet  pile  cell. 

This  picture  shows  he  has  driven  all  the  piling  and  he  is  filling  it  with  riprap. 

This  is  looking  across  the  river  at  the  other  side.  You  can  see  the  other  cell.  They  obvi- 
ously haven't  filled  that  one  yet.  There  are  the  guide  piles  I  was  talking  about  where  we  will 
eventually  put  the  caissons. 
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This  shows  one  of  the  cutting  edges  for  the  caissons.  These  are  steel  edged.  There  is  also 
another  steel  wall  on  the  inside  so  these  float.  It  actually  was  fabricated  in  Tennessee  and  float- 
ed from  the  Tennessee  River  to  the  Mississippi  and  then  back  up  to  the  Red  River  to  this  loca- 
tion. We  had  to  have  certain  water  depths  when  they  did  this  and  there  was  some  delay  in  the 
project  getting  it  floated  into  location. 

This  caisson  is  starting  to  get  into  position  where  they  can  sink  it.  It's  still  just  floating. 
You  can  see  the  size  of  these  cutting  edges.  The  actual  size  of  the  caisson  was  about  38  feet 
wide  by  65  feet  long.  You  will  see  in  subsequent  photographs  the  dredge  wells  were  about  24 
feet  in  diameter. 

Obviously  when  you  are  sinking  a  caisson  like  this  you  want  to  get  a  good  square  start 
and  take  it  straight  down.  Austin  Bridge  retained  a  guy  who  had  done  quite  a  bit  of  caisson 
work  and  they  picked  this  gradation  of  rock.  They  made  a  bed  all  around  the  area  where  the 
cutting  edge  would  set  so  they  could  get  uniform  elevation.  They  needed  to  get  it  nicely  plumb 
and  straight  before  they  start  taking  it  down.  This  also  precludes  scouring  early  on  in  the  sink- 
ing process.  It  would  let  it  shift  to  one  side  or  the  other. 

Here  again  are  the  guide  pilings  they  will  use  to  keep  it  going. 

Now  you  can  see  they  have  started  to  sink  the  caisson.  There  is  another  steel  wall  inside 
the  steel  wall.  It  doesn't  come  full  depth,  but  it  does  come  up  part  way.  Of  course  as  they  fill 
that  with  concrete  it  goes  down  and  sits  on  the  bottom.  Then  they  start  dredging  it  and  taking 
it  on  down.  They  keep  making  subsequent  concrete  pours. 

Here  you  can  see  it  again  tied  up  to  those  guides.  There  are  also  jets  premounted  on  the 
inside  of  the  cutting  edge  to  help  level  the  caisson  as  it  went  down  with  the  jet  material  in  cer- 
tain locations. 

Here  they  are  making  a  concrete  pour.  They  have  made  a  couple  of  pours  in  the  bottom 
of  the  caisson.  There  were  steel  walls  that  went  around  the  dredge  wells.  That  made  this  hole 
assembly  buoyant  so  that  it  would  float. 

This  is  the  forming  operation.  They  do  a  lift  of  about  10  or  12  feet  and  just  keep  making 
those  pours. 

Here  you  can  see  them  without  the  couplings.  If  you  are  not  familiar  with  caisson  con- 
struction, there  was  a  barge-mounted  crane  with  a  big  clam  bucket  on  it.  The  operator  keeps 
reaching  down  inside  and  mucking  out  material.  As  he  does,  they  try  to  get  it  down  to  those 
cutting  edges.  They  actually  have  a  sharp  point  to  come  down  to  a  V  shape  on  the  bottom  and 
we  just  keep  pulling  material  up  and  jetting  it  a  little  bit  if  we  need  to.  The  caisson  just  keeps 
going  on  down  as  we  add  weight  on  the  top. 

Getting  ready  for  another  lift,  you  can  see  the  cutting  edge  fully  submerged  now.  We  are 
now  placing  concrete  and  just  taking  it  on  down.  This  also  shows  the  cell  again. 

This  shows  the  reinforcing  steel  for  the  distribution  block.  At  the  bottom  of  the  caisson 
when  we  got  it  down  to  the  final  elevation  we  sent  a  diver  down  in  both  the  dredge  wells  to 
make  sure  the  bottom  looked  good  and  was  material  we  did  want  to  found  on.  Then  we  start- 
ed tremieing  concrete  in  there.  We  put  a  20  foot  thick  concrete  seal  on  the  bottom  of  the  cais- 
son. Then  we  came  up  to  the  final  sunken  positioning.  We  put  in  the  reinforcing  steel.  There 
was  some  precast  concrete  covers  that  were  about  2  or  3  feet  thick  that  fit  over  those  dredge 
wells  that  basically  became  forms  for  the  actual  top  of  the  caisson.  Then  a  10  foot  thick  cap 
was  poured  on  top  of  this.  The  walls  of  the  caisson  are  about  5  feet  thick. 

This  shows  some  of  the  forming  again.  The  last  pour  of  the  water  was  kind  of  high  and 
we  were  a  little  concerned  about  water  getting  into  the  pour.  So  what  the  contractor  did  was 
pour  a  really  thin  wall  all  the  way  around  the  outside.  He  raised  it  up  about  five  feet  so  that  we 
didn't  have  to  worry  too  much  about  the  water  elevation  during  our  final  pour.  Then  they  went 
ahead  and  did  the  form  work  and  ended  up  pouring  inside  the  rest  of  the  distribution  block. 

Here  you  can  see  now  the  distribution  block  has  been  poured.  You  can  see  the  steel  for 
the  actual  pier  stand.  One  of  the  caissons  landed  within  two  and  a  half  inches  of  its  desired 
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location  in  both  directions.  The  other  one  was  within  six  or  eight  inches.  They  were  both  quite 
close  so  we  had  real  good  luck.  We  really  didn't  have  any  scares  with  them. 

Like  I  say,  this  was  a  first  for  me  so  I  wasn't  sure  what  to  expect  but  it  all  went  pretty 
smoothly  in  this  case. 

Here  you  can  see  the  distribution  block  again.  They  are  starting  to  tie  up  their  steel  for  the 
pier  stem  and  everything.  This  will  get  one  of  the  truss  spans  on  top  of  it. 

This  may  seem  a  little  disjointed,  but  I  am  trying  to  show  you  the  order  that  we  did  the 
whole  project. 

While  we  were  doing  the  substructure,  once  we  got  into  that,  we  started  letting  dirt  work 
contracts. 

This  is  what  will  be  the  south  connection  to  our  existing  main  line.  It  goes  south  to  the 
new  yard  I  was  telling  you  about.  The  new  alignment  will  take  off  and  then  curve  over  to  the 
north  and  this  is  in  preparation.  What  we  ended  up  doing  eventually  when  we  got  ready  was 
kicking  the  main  line  over  and  then  operating  on  that  while  we  came  over  with  the  new  main 
line.  Then  we  ended  up  leaving  that  over  there. 

That  is  now  our  connection.  We  still  have  a  spur  track  going  into  Alexandria  from  this 
location  so  we  are  still  using  the  track.  It's  just  a  stub-ended  track.  Of  course,  when  we  were 
done,  the  natural  position  of  switch  is  going  through  the  curve. 

This  is  the  turnout  side. 

This  picture  shows  some  more  dirt  work  on  the  south  end.  There  was  an  old  bayou  in 
here.  We  ended  up  putting  in  culverts.  We  had  to  do  a  lot  of  mucking  in  here  to  get  any  kind 
of  foundation  at  all.  Some  of  these  areas  in  Louisiana  are  just  silt  forever.  It  goes  on  and  on.  I 
think  the  whole  state  is  just  old  Mississippi  River  bottom. 

This  shows  the  south  approach  again  and  it  shows  wick  drains.  I  don't  know  if  many  of 
you  have  experience  with  this.  Again,  for  me,  it  was  a  first.  It  looks  like  a  flattened  out  fire 
hose.  They  have  a  machine  that  comes  in  and  inserts  it  way  down.  What  it  is  is  a  big  bed  of 
sand.  We  lay  a  couple  feet  thick  layer  of  sand  out  here  under  the  entire  south  approach  where 
the  fill  was  fairly  tall.  Then  it  inserts  the  wick  drains  down  into  the  ground.  There  was  a  whole 
forest  of  these  things.  Once  we  had  that  done,  we  start  placing  our  fill  material.  Like  I  said,  the 
fill  got  to  about  25  or  30  feet  tall  in  the  south  approach.  As  you  started  adding  all  that  sur- 
charge, it  squeezes  all  the  soil  underneath  and  that  pressure  forces  the  water  up  these  wick 
drains.  It  comes  up  just  like  it  would  in  a  candle  wick.  We  have  a  clay  layer  above  that  to  seal 
it.  So  it  hits  that  sand  layer  and  bleeds  out  the  side.  You  get  that  moisture  out  and  you  get  a  lot 
quicker  and  better  consolidation  of  your  soils  underneath.  It  really  works  slick. 

We  got  the  south  approach  and  fill  up  and  in  place  in  18  months  or  so  before  the  con- 
struction of  the  whole  bridge  was  completed.  We  got  most  of  our  settlement  out  of  the  way 
before  we  put  our  ballast  up  there.  So  it  really  worked  well. 

This  is  on  the  Pineville  grading  on  the  north  approach.  It  is  just  one  of  the  fill  areas.  We 
had  some  pretty  substantial  fills.  Most  of  these  were  laid  at  about  three  to  one  slopes  which  is 
pretty  much  a  minimum  in  that  part  of  the  world.  We  did  a  little  lime  stabilization  but  not  very 
much  actually. 

Here  we  are  back  on  the  south  approach  again.  This  is  the  select  material  laid  out  here. 
We  are  coming  up  with  what  will  be  the  bridge  abutment. 

Meanwhile  back  on  the  approach  bridges,  they  were  getting  ready  to  put  the  slabs  on  top. 
You  can  see  all  the  rebar  and  they  are  bringing  some  more  as  well.  We  used  stay-in-place  forms 
here.  We  just  fastened  between  them.  You  can  see  the  AASHTO  beams  with  the  sheer  steel 
sticking  out  of  it.  You  can  also  see  the  reinforcing  for  the  curves. 

This  is  the  pour  taking  place.  Obviously  they  pumped  the  concrete  in  here  from  down  on 
the  ground.  We  had  pretty  good  access.  We  built  quite  a  few  access  roads  so  that  was  not  much 
of  an  issue. 
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This  is  the  south  approach  pretty  well  finished  and  ready  for  the  track  construction.  The 
caissons,  by  the  way,  went  to  about  60  feet  below  the  river  bottom.  We  found  some  real  hard 
stuff  down  there  and  we  were  able  to  live  with  that. 

Now  you  can  see  that  they  have  the  south  abutment  in.  They  obviously  had  to  have  some 
of  the  fill  up  there  before  they  could  finish  that  off.  The  filling  work  in  this  area  was  timed  to 
work  out  with  the  bridge  contractor's  work.  We  had  written  in  each  of  the  contracts  for  the  con- 
tractors to  coordinate  with  each  other. 

This  is  the  north  approach  all  completed  and  just  waiting  for  the  steel  spans.  You  can  see 
where  the  water  line  was.  We  built  a  slab  over  the  road  to  make  sure  we  didn't  get  any  heavy 
wheel  loads  that  might  damage  that  water  line.  Then  we  put  a  guardrail  in  to  make  sure  every- 
one went  through  at  the  right  location.  We  didn't  want  anybody  getting  off  of  that  slab  and 
damaging  the  water  line. 

This  view  is  from  the  north  abutment  looking  south  towards  the  river. 

This  shows  the  piers  for  the  major  truss  and  girder  spans  finishing  up  under  construction. 

These  are  the  finished  river  piers  waiting  for  the  spans.  You  can  see  the  cells  are  all  done. 
The  walkway  is  out  and  navigation  lights  and  everything  else  is  there  as  well. 

This  is  the  other  caisson  and  pier.  Note  the  clearance  gauge  for  navigation.  We  thought  it 
was  kind  of  funny  for  a  fixed  span  and  we  asked  for  waivers  from  the  Coast  Guard.  These  signs 
are  surprisingly  expensive.  We  thought  for  a  fixed  span  why  do  we  need  to  go  this  far.  For  the 
water  to  get  this  high,  the  entire  state  of  Louisiana  would  be  under  water.  They  said  we  had  to 
have  that.  I  think  really  what  they  wanted  was  geared  towards  a  movable  span  but  we  couldn't 
seem  to  come  to  agreement  on  that.  So  we  ended  up  buying  the  sign  all  the  way  up. 

This  is  an  aerial  view  to  give  you  an  idea  of  what  we  were  working  with.  This  is  the 
Pineville  or  north  approach.  It  is  where  most  of  the  seven  miles  of  realignment  was  to  get  to 
the  new  location. 

This  is  another  view  of  the  dirt  work  pretty  early  on  obviously. 

This  picture  shows  another  fill  area.  We  had  already  started  some  slope  stabilization.  We 
had  some  pretty  substantial  cuts  as  well.  That  stuff  down  there  just  runs  and  we  had  a  hard  time 
stabilizing  some  of  these  slopes. 

This  is  one  of  the  secondary  bridges  I  talked  to  you  about.  It  is  basically  a  prestressed 
concrete  structure. 

Here  we  are  placing  steel  girders  and  now  we  get  into  the  trusses.  You  can  see  we  used 
the  stiff  leg.  They  drive  some  false  work  out  in  the  river,  put  some  posts  up  to  hold  up  a  loca- 
tion, and  then  they  drop  these  diagonals.  They  put  another  post  up  to  support  another  panel 
point.  That's  how  they  erected  the  truss.  Stupp  Brothers  out  of  St.  Louis  was  the  fabricator  and 
Beasley  was  the  erector.  I  give  a  lot  of  credit  to  Beasley  and  I  guess  most  of  you  know  that 
they  have  since  gone  out  of  business.  They  were  hurting  financially  and  we  knew  it  at  the  end 
of  the  job.  They  purposely  waited  and  finished  out  our  job  and  then  they  declared  bankruptcy 
the  next  day.  They  really  did  good  by  us.  It  could  have  caused  us  a  lot  of  heartache. 

You  can  see  the  false  work  and  the  posts  to  build  this.  For  fall  protection  they,  of  course, 
hung  that  in. 

This  depicts  some  of  the  false  work  spans  out  in  the  river  again  getting  ready.  This  was 
all,  of  course,  coordinated  by  the  Coast  Guard. 

This  is  another  one  of  those  stiff  legs  assemblies.  I  had  never  seen  a  truss  assembled  out 
in  the  middle  of  the  river  like  that.  I  had  been  involved  in  quite  a  few  float-ins,  but  not  a  high 
level  crossing  assembled  up  in  the  air  like  that. 

Here  they  are  coming  right  along.  There  is  a  completed  truss.  The  two  big  trusses  were 
355-foot  spans  each  and  the  shorter  truss  was  190  feet.  We  also  had  six  125-foot  deck  plate 
girders,  150-foot  deck  plate  girder,  and  the  remainder  of  the  bridge  which  was  almost  5,000 
feet  long  was  the  prestressed  concrete  spans. 
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Finally,  we  came  in  with  the  track  work.  We  decided  to  go  ahead  and  go  first  class  on  this. 
We  supplied  all  the  material  and  everything  but  then  we  had  Holland  come  in  and  do  flashbutt 
welds  on  all  the  field  welds  for  us.  I  don't  know  if  you  have  seen  their  portable  unit,  but  it's  a 
pretty  slick  operation. 

We  almost  forgot  one  thing  as  far  as  the  Coast  Guard  was  concerned  when  we  turned  in 
our  first  schedule  to  him.  We  had  this  big  meeting  lined  up  and  we  showed  them  all  this  infor- 
mation for  the  bridge.  We  forgot,  however,  to  put  demolition  of  the  old  bridge.  That's  all  they 
were  really  concerned  about.  They  couldn't  care  less  whether  we  built  a  new  one.  They  just 
wanted  the  old  one  out  of  the  way. 

This  is  drilling  for  demolition  of  the  old  piers  and  we  are  blowing  the  old  piers.  The  steel 
was  disassembled  by  the  contractor  who  was  building  the  other  bridge.  He  used  the  old  main 
line  to  bring  in  some  of  his  steel  beams  for  this  bridge  and  then  when  he  was  done  with  that 
he  blew  the  old  structure. 

This  is  the  finished  product.  This  is  the  north  end  of  the  project  where  we  tie  into  the 
existing  main  line.  It  shows  some  of  the  track  work  along  the  north  approach.  This  is  the  north 
approach  to  the  bridge.  Of  course,  it's  all  ballast  deck. 

Again,  this  picture  is  looking  south  from  the  north  end  of  the  bridge.  For  truss  spans,  we 
elected  to  go  open  deck.  We  looked  at  ballast  deck  but  this  line  is  about  16  million  gross  tons. 
We  were  getting  to  a  point  cost  wise  with  what  we  were  spending  that  we  just  couldn't  justify 
the  additional  cost.  So  we  decided  to  go  open  deck  on  the  trusses. 

This  is  the  south  approach  all  finished  up  looking  back  to  the  north  from  the  south  end  of 
the  bridge. 

Here  is  the  completed  span  over  the  river. 

The  bridge  took  about  22,000  cubic  yards  of  concrete,  100,000  linear  feet  of  H-pile, 
15,000  linear  feet  of  prestressed  beams,  and  about  5,706,000  pounds  of  structural  steel.  The 
total  cost  of  this  project  including  the  earth  work  was  about  $25  million  or  so.  The  bridge  itself 
cost  about  $20  million  which  worked  out  to  be  about  $4,000  a  track  foot. 

Thank  you  very  much.  If  anyone  has  any  questions,  I  would  be  glad  to  answer  them. 
(Applause) 

Member:  How  long  did  it  take  to  finish  this  project? 

Mr.  Franz:  We  started  in  December  of  1992  and  we  finished  in  February  of  this  year. 

I  would  be  remiss  if  I  didn't  thank  a  couple  of  people.  Bridge  Form  and  Associates  was 
the  consultant  out  of  Dallas,  Texas,  and  they  did  all  the  design  of  the  project  for  us  except  for 
the  truss  spans.  We  hired  Howard  Needles  out  of  Kansas  City  to  do  those.  They  did  an  out- 
standing job. 

There  is  one  thing  I  should  mention,  I  gave  you  the  cost  but  one  thing  that  was  interest- 
ing to  me  was  that  we  came  in  with  a  final  cost  at  one  percent  less  than  the  bid  cost.  So  our 
change  orders  were  actually  in  the  negative.  I  think  that  is  a  credit  to  them  especially  with  the 
type  of  construction  and  with  all  the  substructure  work  we  had  and  all  the  things  that  could  go 
wrong.  The  fact  that  they  could  do  that  and  still  come  in  actually  under  the  bid  prices  was  a 
real  credit  to  the  engineering,  the  thought  that  went  into  it,  and  also  the  contractors  that  really 
did  a  good  job  for  us.  So  thanks  to  all  those  people  who  helped  us  out.  It  was  a  very  success- 
ful project.  (Applause) 

Mr.  Franz:  Our  next  feature  is  entitled  Hard  Rock  Boring  and  the  presenter  is  Karl 
Benzer  from  Utico  Hard  Rock  Boring  company. 

Mr.  Benzer  is  a  graduate  of  the  University  of  Rhode  Island  with  a  Bachelor  of  Science 
degree.  He  has  over  22  years  of  experience  in  the  drilling  business.  After  a  20-plus  year  career 
in  the  oil  and  gas  business,  he  joined  UTI  Energy  Corporation  to  promote  and  operate  their 
proprietary  horizontal  rock  boring  process. 

Please  join  me  in  welcoming  Karl  Benzer.  (Applause) 
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HARD  ROCK  BORING 
Karl  Benzer 

Utico  Hard  Rock  Boring  Company 

Text  Unavailable. 

Mr.  Lileikis:  Thank  you,  Karl.  And  thanks  to  all  of  you  who  gave  presentations  this  after- 
noon. Don't  forget  to  complete  the  conference  survey  form  and  turn  it  in  before  you  leave. 

At  this  time,  we'll  adjourn  to  the  Wellington  Room  where  Jolene  Molitoris,  FRA 
Administrator,  will  speak. 

(Adjourn) 

President  Bradley:  At  this  time  it  is  my  pleasure  to  introduce  Ms.  Jolene  Molitoris, 
administrator  of  the  Federal  Railway  Administration. 

Before  joining  the  FRA  team,  Ms.  Molitoris  served  eight  years  as  deputy  director  of  the 
Ohio  Department  of  Transportation.  In  that  role,  Ms.  Molitoris  is  credited  with  developing  a 
proactive  nationally  recognized  rail  program.  She  also  successfully  established  13  new  Ohio 
shortline  railroads  and  created  an  industrial  development  program  affecting  220  industries  and 
nearly  40,000  jobs  in  Ohio. 

From  1987  to  1993,  Ms.  Molitoris  worked  for  the  Ohio  Rail  Transportation  Authority 
where  she  progressed  from  the  assistant  liaison  officer  to  deputy  director  in  three  years.  During 
her  final  year  with  the  Authority  she  attained  the  executive  director  position  and  managed  all 
freight  and  passenger  railroad  programs  in  Ohio.  Ms.  Molitoris  worked  on  rail  issues  on  both 
the  state  and  national  level.  She  served  two  terms  as  the  region  chair  of  the  national  conference 
of  state  rail  officials  and  was  the  1989  and  1992  recipient  of  the  high  speed  rail  MagLev 
Association  President's  Award  for  outstanding  achievement. 

Ms.  Molitoris  is  also  a  recipient  of  the  1995  Women's  Transportation  Seminar's  woman 
of  the  year  award  from  the  WFTS,  Washington,  DC,  chapter  and  the  1996  Women's 
Transportation  Seminar  Award  for  woman  of  the  year  for  the  nation. 

Ms.  Molitoris  holds  a  B.A.  from  Catholic  University  of  America  and  a  Master's  from 
Case  Western  Reserve.  More  importantly,  she  is  a  Columbus  resident.  (Applause) 
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KEYNOTE  ADDRESS 


Jolene  Molitoris 

Administrator 
Federal  Railroad  Administration 

Thank  you  so  much,  Mike.  It  is  really  a  pleasure  to  be  here.  I  haven't  seen  you  in  this 
forum  for  two  years  and  we  really  have  a  lot  to  talk  about  because  a  lot  has  happened  in  those 
two  years. 

If  you  were  here  in  1994,  we  talked  about  the  possibility  of  a  Roadway  Worker  Safety 
Rule.  We  talked  about  some  of  the  initiatives  that  FRA  was  strategizing  about  and  how  we 
were  trying  to  change  fundamentally  the  way  our  programs  operated.  I  don't  know  how  much 
of  that  you  remember,  but  I  can  tell  you  a  couple  of  things.  First  of  all,  when  I  took  this  job  in 
1993,  I  took  it  because  I  believed  that  the  President  was  committed  to  rail  transportation. 
Although  it's  great  to  be  the  Federal  Railroad  Administrator  any  time,  it's  really  great  to  be  the 
Federal  Railroad  Administrator  when  you  work  for  a  President  who  loves  trains.  I  suppose 
most  of  you  saw  the  21st  Century  Express  in  August.  I  was  fortunate  enough  to  be  part  of  the 
President's  team  on  that  trip  and  it  did  my  heart  good  to  see  that  rail  transportation  was  being 
broadcast  all  over  the  world  as  the  mode  of  choice  for  this  President. 

From  1993  when  I  arrived,  this  President  has  given  100  percent  support  on  all  the  pro- 
grams that  we  have  been  developing  to  promote  safety  and  to  promote  rail  transportation  in 
this  country.  If  you  recall,  the  first  bill  in  the  first  100  days  was  the  High  Speed  Rail  Bill  that 
the  President  promoted.  His  budgets  have  consistently  invested  in  Amtrak  at  a  much  higher 
level  than  any  of  his  predecessors.  He  has  for  the  first  time  chosen  to  make  highway  rail  grade 
crossing  safety  a  national  transportation  priority.  He  has  given  us  an  extraordinary  level  of  sup- 
port with  regard  to  our  efforts  at  working  cooperatively,  jointly,  and  in  safety  partnership  with 
labor,  management,  and  suppliers.  I  think  the  Roadway  Worker  Safety  Rule  is  truly  an  exam- 
ple of  what  we  can  do  when  we  work  together. 

The  changes  that  we  are  making  at  FRA,  I  want  to  emphasize  were  not  something  I 
dreamed  up  in  an  office  in  Washington.  The  direction  we  were  given  was  plain.  The  President 
said  to  us  the  right  answers  to  our  problems  exist  at  the  front  lines  where  people  are  doing  this 
business  every  day.  They  know  what  the  problems  are  and  they  know  what  the  answers  are. 
Going  to  them  and  listening  to  them  is  going  to  help  you  produce  common  sense  solutions  to 
the  kind  of  safety  issues  that  we  are  facing. 

So  at  the  end  of  1993  and  1994, 1  held  ten  administrator's  round  tables  and  the  purpose 
of  that  forum  was  to  have  labor,  management,  and  FRA  as  well  as  suppliers  and  our  customers 
sitting  at  the  table  with  us  to  focus  on  a  particular  issue  whether  it  was  track,  HazMat,  operat- 
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ing  practices,  or  whatever  it  was.  We  sat  there  with  brown  bag  lunches  for  three  or  four  or  five 
hours  to  talk  about  what  problems  were  being  faced  by  all  the  different  entities.  Perhaps  you 
recall  that  the  initial  administrator's  round  tables  were  challenging  because  that  environment, 
labor,  management,  and  FRA,  had  not  been  one  historically  that  had  been  extremely  positive. 
It  normally  generated  a  few  sparks.  So  it  took  us  more  than  a  year  to  develop  the  kind  of  trust 
and  respect  that  is  absolutely  necessary  if  you  are  going  to  work  to  successfully  negotiate  on 
anything.  I  think  it's  very  important  for  me  to  say  up  front  safety  is  not  a  negotiable  issue. 

It's  important  that  when  I  say  negotiated  rulemaking,  you  don't  think  about  contract  nego- 
tiations. That  is  a  separate  issue  between  labor  and  management.  What  we  have  made  an  effort 
to  do  with  your  help,  with  labor's  help,  and  with  the  supply  community's  help  is  to  identify  that 
we  have  safety  as  our  common  bond.  Truly  if  we  are  going  to  increase  safety  in  the  railroad 
industry,  we  can  only  do  it  together. 

When  we  talk  about  1996,  we  talk  about  a  construction  season  in  which  you  have  volun- 
tarily implemented  the  Roadway  Worker  Safety  Rule  while  simultaneous  with  it  going  through 
the  regular  system.  I  want  to  congratulate  those  of  you  who  have  been  real  leaders  in  this.  But 
before  we  talk  about  the  actual  experience  that  you  have  had  this  year,  I  would  like  to  be  sure 
that  you  understand  the  genesis  of  this  whole  rule.  We  had  spent  about  a  year  working  togeth- 
er to  create  safety  partnerships.  Sometimes  they  were  maybe  small  things  to  some  people.  For 
example,  I  just  came  from  Indianapolis  and  the  RSSI  convention  and  this  is  my  fourth  con- 
vention with  them.  When  I  first  came  to  the  FRA  and  I  asked  our  signal  and  train  control  spe- 
cialists and  inspectors  when  they  had  last  been  to  the  suppliers  and  the  research  and  develop- 
ment labs  where  all  the  new  products  were  being  created,  they  said  they  had  never  been  there. 
How  can  that  be?  How  can  you  know  what  is  going  on  with  the  cutting  edge  new  technology 
that  is  really  exploding  in  the  rail  industry  if  you  are  not  there  firsthand  seeing  what  is  hap- 
pening? 

So  a  partnership  emerged  in  which  we  cooperatively  established  training  programs  at 
every  major  signal  and  train  control  company  in  this  land.  All  of  our  people  went  there  and 
saw  and  heard  what  the  vision  was  and  understood  in  a  new  way  the  kind  of  products  they  were 
inspecting.  They  established  a  working  relationship  that  has  truly  been  beneficial  and  added 
value  to  us  every  day  in  their  work  life. 

The  Roadway  Worker  Safety  Rule,  which  will  be  a  final  rule  we  believe  next  month,  was 
one  that  grew  out  of  the  fact  that  it  was  a  life  and  death  matter.  We  were  losing  too  many  lives 
out  there  on  the  railroads.  Something  had  to  be  done.  So  we  made  a  decision  to  break  this  par- 
ticular element  out  of  the  major  rule  and  treat  it  separately  and  on  a  faster  track. 

We  also  believed  that  the  President's  challenge  to  us  to  do  business  in  a  new  way  gave  us 
an  opportunity  here  with  such  a  crucial  issue  to  try  the  negotiated  rulemaking.  We  had  to 
because  of  government  regulations  to  establish  a  special  committee  just  to  do  this  work  so  that 
it  was  all  in  the  sunshine.  No  behind  closed  door  negotiations.  We  chose  people  who  under- 
stood this  business  and  people  who  have  a  vested  interest.  That  is,  labor,  management,  suppli- 
ers and  FRA.  In  fact,  there  were,  I  believe,  12  labor,  12  management,  and  1  FRA.  It  took  a  few 
meetings  perhaps  to  get  through  a  little  rhetoric.  You  know  if  you  have  ever  been  to  a  FRA 
hearing  as  a  result  of  a  Federal  Register  Notice  that  everybody  has  to  give  the  story,  you  know, 
the  truth  according  to  whomever.  Everybody  has  their  litany  of  issues. 

While  I  was  waiting  to  be  confirmed  by  the  Senate,  I  spent  a  little  time  reading  records 
of  testimony.  You  know  it  was  really  kind  of  amazing  because  if  it  was  1986  or  1988  or  1990, 
you  could  almost  predict  what  was  going  to  be  in  the  record  by  whatever  group  because  it  was 
often  the  same.  So  we  had  to  establish  an  environment  that  said  we  want  to  clear  away  the 
rhetoric.  We  really  want  to  focus  together  on  what  the  safety  issues  are  in  terms  of  the  lives 
and  the  safety  of  roadway  workers  and  their  work  on  the  railroad  and  their  safety  and  their  abil- 
ity to  stay  alive  and  stay  well. 

It  really  was  encouraging  to  see  that  evolution.  Gordon  Davids  is  here  and  can  tell  you 
just  that.  It  became  apparent  that  they  had  much  more  that  bound  them  together  with  regard  to 
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safety  than  divided  them. 

It  doesn't  mean  that  it  was  easy.  If  anybody  tells  you  this  negotiated  rulemaking  process 
is  easy,  tell  them  they  have  never  been  part  of  it.  It  is  truly  hard,  difficult  work  because  the  goal 
is  to  reach  consensus.  We  defined  consensus  as  ending  up  with  something  you  can  live  with. 
Surely  you  know  that  it  is  never  100  percent  of  what  you  want.  So  everybody  has  to  give. 
Everybody  has  to  move.  Everybody  has  to  hear  nuances  from  another  person's  point  of  view 
and  it  really  is  a  different  way  of  working 

I  can  tell  you  that  on  May  17  of  last  year  we  sat  in  the  Secretary  of  Transportation's  con- 
ference room.  Twenty-five  people  sat  around  that  table  and  presented  to  the  Secretary  a  signed 
document  acknowledging  their  consensus  on  the  major  portions  of  the  rule.  It  was  truly  a  vic- 
tory of  incredible  proportion. 

I  remember  with  some  poignancy,  I  must  say,  two  gentlemen  who  were  sitting  next  to 
each  other  at  the  table  and  when  the  Secretary  asked  for  comments  from  the  group,  what  we 
heard  was,  "Secretary,  you  don't  know  us  but  these  other  people  do.  We  are  sitting  next  to  each 
other  on  purpose  because  when  we  came  into  this  thing,  we  were  mortal  enemies.  We  always 
had  been.  We  had  been  fighting  for  years.  We  are  sitting  next  to  each  other  because  we  are 
proud  of  the  fact  that  we  have  done  this  together.  We  have  learned  something  about  each  other. 
That  is  good.  We  respect  each  other  in  a  way  we  never  did  before."  It  was  really  quite  a  pow- 
erful moment.  You  know  someone  said  recently  and  I  think  it's  an  extraordinary  thought  that 
you  might  want  to  consider  and  that  is  the  currency  of  the  21st  century  will  be  relationships.  I 
think  that  this  negotiated  rulemaking  process  really  showed  the  power  of  relationships,  the 
power  of  commitment  to  safety  that  overrides  all  personal  agendas. 

Once  the  rule  was  signed,  we  had  to  put  it  into  the  proper  format  to  get  it  started  on  the 
normal  way  of  doing  business  with  traditional  rulemaking.  We  had  to  go  through  a  lot  of  chan- 
nels. When  1996  came  along,  I  sort  of  think  of  it  as  the  best  of  times  and  the  worst  of  times. 
Because  as  you  know,  1994  and  1995  were  statistically  the  safest  years  in  railroad  history  and 
we  were  feeling  really  good.  The  programs  were  working.  The  safety  partnerships  were  work- 
ing. We  have  increased  safety  over  two  years. 

Then  February  1st,  1996,  happened  and  my  phone  rang  and  my  life  will  never  be  the 
same.  Actually  neither  will  yours  because  that  was  Cajon  and  the  beginning  of  six  weeks  of 
the  most  tragic  circumstances  in  the  history  of  this  industry.  All  of  you,  I  hope,  are  aware  that 
our  history  truly  is  changed  because  the  spotlight,  the  environment,  the  analysis,  the  scrutiny 
is  bigger  and  deeper  and  broader  than  it  has  ever  been. 

FRA  has  some  very  strong  authority.  One  of  them  is  the  emergency  order.  It  hadn't  been 
used  in  five  years;  however,  within  a  period  of  about  six  weeks,  we  used  it  three  times.  Because 
we  had  to.  Because  it  worked.  The  emergency  orders  addressed  specific  issues  at  Cajon  — 
specific  issues  in  the  commuter  incident  in  New  Jersey  and  Maryland  and  it  also  addressed  a 
bridge  in  Tonawanda,  New  York. 

However,  emergency  orders  are  temporary  answers.  They  are  short-term  answers  and  so 
during  the  course  of  six  hearings  on  the  Hill  and  many,  many  other  meetings,  we  needed  to 
look  again  at  the  very  foundation  of  what  we  were  doing  together.  The  challenge  and  the  bar 
on  safety  really  became  raised.  One  of  the  things  we  learned  from  those  six  weeks  and  we 
began  to  testify  about  vigorously  is  an  issue  that  probably  wouldn't  be  the  very  first  one  that 
comes  out  of  your  mouth  when  somebody  says  to  you,  "How  can  we  improve  safety?"  You  are 
going  to  pick  up  one  thing.  Maybe  it's  more  track  inspection.  Maybe  it's  more  ties.  Maybe  it's 
a  lot  of  other  things  that  you  do  every  day.  But  if  I  said  to  you  the  biggest  thing  you  can  do  to 
change  the  safety  environment  is  communication,  what  would  you  think?  Would  you  think 
that's  kind  of  a  soft  subject?  That's  not  very  technical.  That's  not  very  hard  news.  What  is  this 
about  communication? 

Well,  let  me  tell  you  that  railway  worker  safety  and  your  work  on  this  issue  in  the  past 
construction  season  and  now  has  as  much  to  do  about  communication  as  almost  anything  else. 
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I  don't  know  where  Mr.  O'Leary  is  in  this  crowd.  Are  you  here?  Hello.  I  want  to  tell  you 
that  you  are  a  hero  in  my  mind  because  in  this  area,  Conrail  stepped  out  first.  You  didn't  wait 
until  we  said  you  have  to.  You  knew  that  it  was  going  to  increase  the  safety  of  all  your  road- 
way workers.  You  moved  with  dispatch  and,  as  I  understand  it,  you  are  really  the  one  that  made 
it  happen.  I  know  you're  part  of  the  team,  but  what  happened  on  Conrail  is  now  happening  on 
railroads  all  over  the  country.  All  are  to  be  commended,  but  I  want  to  tell  you  I  was  out  with 
track  gangs  on  Conrail  about  six  weeks  ago.  What  I  heard  from  them  was  truly  exciting, 
because  the  rule  is  out  there. 

You  have  seen  the  drafts,  the  notice  of  proposed  rulemaking.  You  are  going  to  see  the  final 
rule  next  month,  but  what  I  want  to  emphasize  to  you  is  that  if  you  only  do  the  letter,  you  are 
not  going  to  get  it  done.  Because  you  can  hand  somebody  something  to  read,  but  that  does  not 
guarantee  that  all  of  the  elements  are  going  to  work  well  on  your  railroad.  It  doesn't  guarantee 
that  the  people  understand  it.  It  doesn't  guarantee  that  they  see  you  as  a  role  model  for  the  spir- 
it of  this  Roadway  Worker  Safety  Rule. 

What  we  learned  during  those  horrific  six  weeks,  Cajon  is  a  perfect  example,  is  that  many, 
many  people  of  good  will  and  good  intent  didn't  get  the  message  either  going  up  or  going 
down.  One  of  the  reasons  I  made  such  an  effort  to  be  here  today  is  in  my  book  you  are  key  to 
making  this  happen.  Because  what  we  have  learned  is  the  policies  of  the  railroad  are  focussed 
on  safety.  They  believe  it.  They  mean  it.  They  make  capital  investments  to  back  it  up.  But 
somewhere  in  the  levels  of  the  railroad,  somewhere  there  is  a  gap.  I  think  that  the  people  in 
this  room  can  make  sure  that  there  is  no  gap. 

How  do  you  do  that?  Number  one,  you  have  to  look  in  the  mirror  first.  How  important  is 
safety  to  you  really?  Does  it  guide  everything  that  you  do?  Is  it  first  and  foremost  from  every 
other  consideration  in  your  job?  When  it  comes  to  roadway  worker  safety  are  you  going  to  be 
sure  that  it's  a  team  effort?  Are  you  going  to  be  sure  that  your  employees  are  at  the  table  with 
you  as  you  design  your  program?  One  of  the  things  we  gave  to  you  is  the  opportunity  to  design 
the  right  program  for  your  railroad.  It  gives  you  some  flexibility.  But  if  you  operate  like  the 
old  FRA  and  design  something  in  a  management  conference  room  and  then  hand  it  down  from 
on  high,  it's  not  going  to  work  in  the  same  way  that  Conrad's  works.  Because  those  employ- 
ees were  involved.  Not  only  the  letter,  but  the  spirit  of  the  law  is  alive  and  well  at  Conrail  as 
far  as  I  saw. 

I  went  out  on  three  different  places  on  the  railroad.  We  had  to  take  special  transportation 
to  get  there  because  it  wasn't,  you  know,  downtown  Pittsburgh.  But  my  objective  was  really  to 
hear  from  these  actual  working  men  and  women.  How  does  it  make  a  difference  in  your  lives? 
So  it's  the  Roadway  Worker  Safety  Rule  and  they  are  doing  it  and  so  what  for  you. 

Once  they  decided  they  were  going  to  talk,  first  of  all,  it  was  truly  exciting.  One  of  the 
things  that  was  so  exciting  is  that  they  said  even  more  than  I  expected  to  hear.  They  said,  yes, 
safety  has  become  a  priority  since  Roadway  Worker  Safety  in  a  way  that  it  never  was  before. 
We  like  the  way  management  is  talking  to  us  about  this  and  is  listening  to  us.  We  feel  safer. 
We  like  the  ability  to  have  the  authority  to  protect  ourselves.  We  appreciate  the  opportunity  to 
challenge  an  environment  if  we  don't  think  it's  safe.  We  feel  like  we  are  part  of  a  safety  team 
in  a  way  we  never  did  before.  I  will  tell  you,  I  think  that  is  a  big  tribute  to  your  program,  Mr. 
O'Leary. 

I  would  challenge  each  of  you,  and  I  presume  all  the  railroads  are  here,  that  you  are  as 
responsible  for  the  success  of  this  program  as  any  agreement  employee.  There  is  nothing  that 
infuriates  me  more  than  when  you  talk  to  any  management  person  at  any  level  about  a  prob- 
lem and  they  say  to  you,  well,  the  rule  is  there,  they  just  didn't  follow  it.  I  am  not  a  happy 
camper  when  I  hear  that.  Because  this  is  your  railroad  and  this  is  your  industry  and  every  sin- 
gle person  is  responsible. 

What  kind  of  plan  do  you  have  to  assure  that  your  employees  understand  what  this  rule 
means?  How  do  you  guarantee  the  structure  of  your  railroad?  You  have  a  method  to  assure  the 
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integrity  of  your  tracks.  It  is  just  about  a  guarantee.  I  think  that  you  need  to  have  the  same  kind 
of  guarantees  in  whatever  program  you  have  designed  or  will  modify  in  its  design. 

We  have  a  few  months  left  of  construction  season  and  I  hope  that  people  don't  think  that 
the  rule  is  going  to  be  out  in  October  and  we  did  it  this  year  and  so  it  will  just  happen.  Like 
safety,  it's  an  every  day  thing.  I  hope  that  the  people  who  are  in  charge  at  the  other  railroads 
besides  Conrail,  and  I  presume  given  the  fact  we  are  highlighting  Conrail  so  much  you  are 
going  to  make  it  even  better  next  year,  will  have  an  opportunity  at  the  close  of  construction 
season  to  evaluate  the  successes  or  the  challenges  of  the  program  this  year  and  that  you  will 
be  able  to  think  about  ways  to  incorporate  the  advice  and  counsel  of  your  employees. 

I  will  tell  you  FRA  is  a  better  place  because  everybody  who  has  a  vested  interest  is  at  the 
table.  We  are  stronger  because  we  have  the  advice  and  counsel  of  labor  just  like  we  have  the 
advice  and  counsel  of  management.  I  think  as  we  look  forward  to  the  years  ahead,  we  would 
be  shortsighted  if  we  didn't  understand  that  partnership  is  the  only  way  we  are  going  to  get  it 
done. 

We  have  a  zero  tolerance  goal.  What  other  goal  can  we  have?  It's  your  goal,  too.  No  acci- 
dents. No  injuries.  No  deaths.  Twenty  years  ago  they  would  say  that's  impossible.  It's  just  a 
price  of  doing  business.  I  don't  think  so.  When  you  look  at  the  numbers  and  the  statistics  now, 
you  see  how  far  the  industry  has  come  through  technology,  capital  investment,  and  a  commit- 
ment to  safety  that  is  far  different  than  it  was  20,  15  or  even  10  years  ago. 

Safety  is  really  a  personal  thing.  It  has  to  be  number  one  on  everyone's  agenda.  It  is  a  way 
to  make  your  railroad  successful.  I  will  be  continuing  my  visits  to  railroads  and  to  their  track 
gangs  because  I  want  to  continue  to  get  input  from  everyone  about  what  it  really  means  out 
there. 

I  was  so  interested  in  one  of  my  Conrail  visits.  A  man  came  up  to  me  and  said,  "You  don't 
know  me  and  I  am  not  an  employee,  but  I  am  a  contractor.  I  want  you  to  know  that  I  feel  safer 
in  this  environment.  I  feel  safer  and  I  didn't  realize  it  was  going  to  affect  me." 

As  all  of  us  evaluate  the  way  we  are  going  to  do  business  in  the  future,  contractors  are  a 
part  of  the  life  of  the  railroad.  Their  involvement  and  their  level  of  understanding  that  they  are 
responsible  to  you  just  like  your  own  immediate  employees  is  a  crucial  factor  in  reaching  zero 
tolerance  of  any  safety  hazards.  We  are  working  with  the  Railroad  Contractors  Association.  We 
are  working  on  training.  We  are  working  on  communication  issues.  So  there  really  is  no  part  of 
this  industry  that  can  be  left  out  of  the  successful  answer  to  the  safety  problems  that  face  us. 

I  would  very  much  like  to  have  a  few  moments  if  I  might,  Mike,  to  have  a  dialogue  with 
anyone  here  that  would  like  to  comment  on  roadway  worker  safety  or  any  other  issue.  I  think 
it  would  be  helpful  for  me  to  hear  from  you  some  of  the  experiences  you  have  had  and  any 
advice  you  might  have  as  we  move  forward  throughout  this  year  in  terms  of  roadway  worker 
safety  or  any  other  issues  on  your  agenda. 

Member:  When  will  the  final  notice  be  out? 

Ms.  Molitoris:  We  expect  the  final  notice  of  rule  will  be  published  in  the  Federal  Register 
in  October.  I  think  that  you  will  see  substantively  the  same  rule  that  came  out  of  the  negotiat- 
ed rulemaking  process  with  some  ticks  and  nuances.  We  added  some  comments  to  the  docket, 
but  not  a  huge  number.  That  is,  again,  part  of  the  success.  It  keeps  it  sort  of  focussed  on  get- 
ting done  and  we  do  have  a  stronger  rule  I  think  because  of  it. 

We  are  working  with  the  Shortline  Association  and  they  have  a  final  draft  of  applicabili- 
ty to  shortline  railroads  and  that  will  be  coming  out  soon.  There  is  some  change  since  there  is 
a  very  great  difference  between  the  Class  Is  and  your  railroad.  But  it  is  and  will  be  applicable 
to  all  railroads. 

I  have  one  last  word.  As  you  probably  all  know,  as  a  result  of  the  success  of  the  negoti- 
ated rulemaking  on  roadway  worker  safety,  we  said  this  is  a  better  way  to  do  business.  We 
established  a  standing  committee,  the  Railway  Safety  Advisory  Committee,  which  is  now 
doing  four  simultaneous  rules  through  negotiation.  One  of  them  that  I  know  is  most  crucial  to 
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you  is  the  Track  Rule.  We  have  been  very  encouraged  by  the  progress  that  has  been  made  in 
the  track  working  group. 

The  next  railroad  safety  advisory  committee  is  going  to  meet  I  believe  the  30th  and  31st 
of  October.  At  that  time  these  working  groups  on  the  four  rules  are  to  bring  their  recommen- 
dations to  the  Railroad  Safety  Advisory  Committee.  Then  the  decision  of  that  advisory  com- 
mittee will  be  either  to  approve  and  send  it  on  to  me  or  for  some  reason  to  send  it  back  to  the 
working  group. 

We  really  are  hopeful  that  consensus  can  be  reached  by  the  end  of  the  month  on  these  four 
rules.  It's  not  an  easy  process.  I  think  the  track  people  have  done  an  extraordinary  job.  If  any 
of  you  can  be  supportive  of  your  representatives  on  that  committee  I  would  encourage  your 
involvement  and  your  supportive  comments  to  them. 

I  thank  you  for  inviting  me  here.  I  will  be  outside  in  the  lobby  for  a  little  while  and  maybe 
those  of  you  who  are  perhaps  a  bit  hesitant  to  make  a  statement  in  the  public  forum  would  like 
to  give  me  some  good  ideas  in  a  one-to-one  situation.  I  would  be  appreciative  of  that. 

Mike,  thank  you.  It  is  a  good  opportunity  for  me  and  I  appreciate  it  very  much.  Thank 
you.  (Applause) 

President  Bradley:  Thank  you  very  much,  Jolene.  We  are  going  to  ask  you  to  stick 
around  for  a  few  minutes.  Kendall  Koff ,  president  of  the  Roadmasters  is  going  to  take  the  podi- 
um and  would  like  to  address  you. 

President  Koff:  I  would  like  to  express  our  thanks  again  for  you  to  join  us  today.  You 
were  an  invitee  of  B&B,  but  the  Roadmasters  also  has  had  the  benefit  of  your  company  on  two 
occasions  here  in  Chicago  and  we  certainly  appreciate  it. 

As  a  little  remembrance  of  your  time  here  we  want  to  give  you  a  hat  and  a  little  road- 
masters' pocket  knife. 

Ms.  Molitoris:  Thank  you. 

President  Koff:  These  are  excellent  tools  for  cutting  filter  fabric  and  other  little  things 
that  we  do  alongside  the  track. 

Ms.  Molitoris:  I  can  practice  on  the  railroads.  Thank  you  very  much. 

President  Koff:  We  do  very  much  appreciate  your  being  with  us.  We  would  like  to  also 
offer,  and  hopefully  you'll  accept,  a  membership  in  Roadmasters  as  another  little  token  of  our 
appreciation. 

Ms.  Molitoris:  Thank  you  very  much.  If  it's  legal,  I'll  do  it. 

President  Koff:  Joe  Riley  and  a  group  of  his  compadres  along  with  a  number  of  rather 
dedicated  workers  in  our  training  committee  have  put  together  a  symposium  that  went  on  this 
Sunday  on  experiences  in  the  track  worker  safety.  They  put  together  a  lovely  little  book  and 
we'll  see  to  it  that  you  get  a  sample  of  the  product  that  we  shared  at  this  symposium.  It  was  an 
opportunity  for  those  who  attended  to  share  their  experiences  on  how  they  implemented,  what 
their  training  was,  and  where  it  went.  The  goal,  of  course,  was  to  use  these  shared  experiences 
to  see  what  worked,  what  didn't,  where  the  bumps  were,  and  hopefully  through  the  shared 
communication  make  the  thing  even  better  in  the  future  years. 

We'll  see  to  it  that  you  get  that.  Thank  you  for  being  with  us. 

Ms.  Molitoris:  Thank  you. 

President  Bradley:  Provided  you  don't  have  any  tax  problems  we  were  as  well  going  to 
offer  you  a  membership  in  the  B&B  Association,  but  you  can  run  that  by  them  first. 

I  noticed  that  you  said  in  your  address  that  these  people  were  the  key  to  the  success.  We 
also  feel  that  you  are  the  key  to  the  success.  So  we  have  a  switch  key  here  that  is  on  a  key  ring. 
It  has  the  B&B  logo  on  one  side  and  it  has  the  Roadmasters  logo  on  the  other.  I  did  want  to 
point  out  to  everyone  in  the  audience  that  the  B&B  is  on  the  front.  (Laughter) 

Ms.  Molitoris.  Thank  you  very  much.  It  has  really  been  great.  I  appreciate  it. 

President  Bradley:  We  will  adjourn  until  tomorrow  morning  at  8:00  a.m.  when  we'll  be 
in  joint  session  with  the  Roadmasters  in  the  Wellington  room.  Thank  you. 
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JOINT  SESSION 

Tuesday,  September  24, 1996 
Opening  Remarks 

President  Koff:  I  would  like  to  share  with  you  that  we  have  over  600  folks  in  attendance 
and  that's  just  excellent.  That  is  about  what  we  expect  in  a  nonshow  year.  I  think  there  is  real- 
ly good  reason  to  be  pleased  with  that. 

We  have  a  real  treat  for  you  today.  I  would  like  to  tell  you  a  little  bit  of  history  here.  I  am 
with  Amtrak  now  but  my  background  stems  from  the  Chicago  &  Northwestern.  Everybody  has 
a  little  soft  place  in  their  heart  for  the  road  they  started  with.  With  today's  mega  mergers  we  all 
started  with  somebody  other  than  who  we  are  with  today  it  seems.  As  I  said,  my  history  goes 
back  to  the  Chicago  &  Northwestern  and  through  that  there  is  a  good  number  of  officers  up  on 
the  Wisconsin  Central  so  I  have  kind  of  adopted  that  as  one  of  the  roads  for  which  I  have  some 
positive  feelings.  I  have  a  number  of  associates  up  on  the  property  whose  acquaintance  I  count 
as  a  blessing.  They  are  just  an  excellent  group  to  have. 

With  that  said,  we  have  a  gentleman  by  the  name  of  Mr.  Earl  Currie  from  the  Wisconsin 
Central  here  with  us  today.  As  an  Amtrak  guy,  I  wanted  to  give  you  that  little  preview  of  how 
we  got  the  Wisconsin  Central  here  to  speak  this  morning.  I  want  to  tell  that  you  Amtrak  is  one 
of  the  two  roads  they  are  not  looking  at  buying  right  now  so  there  is  no  connection.  (Laughter) 

Without  further  ado  I  would  like  to  tell  you  a  little  bit  about  Mr.  Currie's  background.  He 
started  with  summer  jobs  on  the  Great  Northern  Railway  including  work  on  its  steel  gang,  rail 
gang,  and  basic  production  gang.  He  advanced  through  the  chairs  of  the  operating  department 
of  the  Burlington  Northern  including  positions  such  as  trainmaster,  superintendent,  division 
superintendent  at  Missoula,  Montana  and  Lincoln,  Nebraska,  assistant  vice  president  opera- 
tions in  Chicago,  vice  president  and  general  manager  in  Seattle,  vice  president  operations  on 
the  Soo  Line,  vice  president  engineering  for  CSX,  and  vice  president  and  chief  of  transporta- 
tion officer  for  CSX. 

Mr.  Currie  currently  is  vice  president  planning  for  Wisconsin  Central.  I  am  very  pleased 
to  have  him  with  us  today  and  we  look  forward  to  hearing  him  talk.  (Applause) 


KEYNOTE  ADDRESS 

Earl  Currie 

Wisconsin  Central 

Thank  you  very  much,  Ken.  I  appreciate  the  chance  to  be  here.  Ken  didn't  mention  that 
this  invitation  was  on  short  notice.  I  am  still  glad  to  be  here,  but  it  feels  like  being  back  on  the 
extra  board  again.  You  never  know  when  you  are  going  to  get  called,  but  you  have  to  be  ready 
for  anything.  Also  I  thought  of  the  transportation  side  and  the  provisions  for  claims  for  short 
calls.  I  don't  know  what  I  can  do  to  collect  from  the  organization  for  that,  but  keep  that  in  mind 
as  I  talk.  (Laughter)  This  was  put  together  rather  hurriedly.  When  I  got  here  it  wasn't  really  dif- 
ficult to  do  because  you  always  enjoy  talking  with  railroad  people  who  are  close  to  the  busi- 
ness especially  a  group  like  this  who  is  right  where  real  stuff  happens.  But  I  roughed  out  these 
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notes  during  last  night's  Monday  Night  Football  so  if  there  is  a  little  lack  of  coordination  here, 
please  forgive  me  for  that. 

I  am  glad  to  be  part  of  the  B&B  and  the  Roadmasters  and  Maintenance  of  Way 
Association.  I  think  it's  good  you  have  been  able  to  keep  things  going  to  get  over  600  people 
registered.  That's  outstanding  especially  with  all  the  continued  change  there  is  with  the  merg- 
ers Ken  mentioned  and  the  downsizing  and  never-ending  restructuring  as  part  of  today's  busi- 
ness world. 

I  have  always  enjoyed  working  with  people  who  are  involved  with  MW&S  work.  I  am 
going  to  use  that  term.  We  always  use  terms  which  we  are  the  most  familiar  with  or  what  we 
grew  up  with.  We  all  have  a  soft  spot  for  the  railroad  we  started  at  like  Ken  said.  We  all  start- 
ed somewhere  and  we  tend  to  bring  along  the  old  term.  MW&S  is  the  one  I  am  most  familiar 
with,  that  meaning  maintenance  of  way  and  structures.  I  always  found  the  maintenance  of  way 
people  to  be  solid  citizens  of  the  railroad,  excellent  supporters  dedicated  better  than  anyone 
else.  Your  families  knew  how  hard  you  worked.  There  are  disruptions  that  you  take  to  family 
and  you  do  whatever  it  takes  to  keep  things  going  no  matter  what  is  going  on  in  the  organiza- 
tion. I  have  always  been  impressed  by  what  the  roadmasters,  B&B  supervisors,  division  engi- 
neers, and  so  on  do  to  keep  things  going  on  no  matter  what  else  is  going  at  the  financial  or  cor- 
porate level  of  an  organization. 

I  consider  myself  quite  lucky  to  have  had  probably  more  exposure  to  maintenance-of-way 
work  than  many  people  who  have  had  the  career  path  that  I  have  had.  I  don't  mean  to  say  I  am 
an  expert  because  I  am  not,  but  at  least  I  know  enough  about  it  to  be  able  to  manage  it  to  some 
degree.  One  reason  I  had  as  much  as  I  did  was  that  on  the  some  of  the  roads  that  I  worked  for 
in  the  past  the  division  superintendent  had  responsibility  for  maintenance  of  way  and  struc- 
tures functions.  I  think  that's  not  only  an  excellent  or  desirable  thing,  but  very  necessary  also. 
Most  organizational  structures  and  railroads  now  have  the  mechanical  and  the  engineering  or 
maintenance  functions  separated  from  the  general  manager  or  the  superintendent  level.  I  know 
there  are  some  that  still  do  and  I  am  glad  there  are,  but  I  think  we  are  training  people  who  are 
going  to  advance  to  senior  levels.  If  they  have  had  to  manage  maintenance  of  way  work,  they 
at  least  understand  it.  It  can  make  a  heck  of  a  difference  from  knowing  only  how  to  run  trains 
and  switch  cars.  So  that  kind  of  organizational  structure,  if  you  have  any  influence  at  home,  is 
something  that  needs  to  be  reviewed  and  let  the  pendulum  swing  back  to  where  it  used  to  be 
in  more  railroads. 

Another  advantage  that  I  had  in  my  career  was  that  I  was  part  of  Burlington  Northern  dur- 
ing the  years  when  we  were  pouring  massive  amounts  of  money  in  to  rebuild  the  railroad  to 
handle  the  Powder  River  Coal  Basin.  That  was  a  lot  of  fun.  It  was  hard  work,  but  it  got  you 
really  close  to  the  maintenance  of  way  people  because  you  were  betting  the  company  on  the 
money  that  was  going  into  that.  Of  course  we  all  know  what  the  rewards  have  been  for  those 
who  participate  in  that  traffic  today.  The  Union  Pacific  and  Burlington  Northern  Santa  Fe  ben- 
efit in  particular.  So  that  massive  rebuilding  was  fun  and  it  may  be  an  opportunity  that  may  be 
never  repeated  in  this  industry.  I  sure  count  it  among  the  best  experiences  that  I  ever  had. 

Today  I  want  to  move  ahead  and  share  some  ideas  that  I  have  on  where  I  think  MW&S 
work  needs  to  be  going  to  ensure  that  we  meet  the  needs  of  today's  railroading.  This  is  not 
going  to  be  technical.  You  have  plenty  of  people  following  me  who  are  good  at  that.  Gary  Wolf 
was  visiting  with  Darrell  Cantrell  a  few  minutes  ago  and  I  saw  some  others  on  the  program 
who  can  carry  that  off  far  better  than  I  could  so  I  am  going  to  talk  about  more  of  the  general 
managerial  area  and  some  nontechnical  things  which  I  think  should  be  of  priority  for  today's 
MW&S  officers. 

The  first  thing  I  want  to  talk  about  is  safety.  Your  commitment  as  managers,  as  leaders, 
of  the  MW&S  function  toward  continued  improvement  and  safety.  Secondly,  leadership  of 
your  people,  your  organizations,  and  thirdly  your  support  of  service  as  provided  on  your  rail- 
road. 
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In  the  area  of  safety,  much  has  been  said  and  deservedly  so  about  the  fantastic  improve- 
ment that  there  has  been  in  employee  safety  in  your  industry  almost  across  the  board  in  the  last 
five  to  seven  years. 

A  very  general  number  puts  it  in  the  magnitude  of  a  50  percent  reduction  in  the  frequen- 
cy rate.  That  is  absolutely  outstanding  but  it  did  not  come  without  a  lot  of  hard  work.  It's  very 
commendable  and  has  really  raised  the  stature  of  our  industry.  Of  course  the  people  who  ben- 
efited from  this  the  most  are  the  employees  doing  the  work.  More  and  more  of  them  are  able 
to  finish  a  tour  of  duty  and  get  home  in  as  good  shape  as  they  were  when  they  first  came  to 
work.  But  of  course  we  all  know  that  to  sustain  that  kind  of  improvement  takes  work.  There 
can't  be  any  complacency.  If  you  take  your  eye  off  the  ball,  it's  going  to  bite  you.  Every  day 
you  have  to  have  a  mindset  that  says  what  you  are  going  to  do  for  safety  today  and  make  it  vis- 
ible to  those  you  associate  with.  Any  failure  to  do  that  leads  to  complacency  and  very  quickly 
safety  can  deteriorate.  When  we  start  that  deterioration,  look  yourself  in  the  mirror  and  ask 
yourself  if  you  are  doing  all  you  can  do  for  safety  and  you  will  probably  find  you  have  slipped 
some.  You  haven't  been  emphasizing  it.  You  haven't  been  as  visible.  You  let  secondary  things 
get  in  the  way. 

But  for  now  let's  take  a  great  amount  of  pride  in  what  we  have  done  for  our  people  in  the 
maintenance  of  way  area  and  across  all  the  other  functions  in  railroading  in  America.  It's  real- 
ly amazing.  In  addition  to  maintaining  the  course  to  avoid  complacency,  we  have  to  focus  on 
the  unsafe  acts.  This  is  getting  to  the  base  of  historic  times  that  we  are  all  familiar  with,  man- 
aging safety.  The  unsafe  acts  in  which  nothing  happened  this  time  but  it  could  have.  The  big 
opportunity,  I  think,  in  heading  off  unsafe  acts  is  the  pure  intervention  that  can  come  from  the 
leadership  of  the  safety  committees  and  from  the  skilled  employees  who  have  bought  into  safe- 
ty and  who  understand  what  it  means  and  that  it's  a  way  of  life.  With  peer  intervention  as  a 
major  part  of  an  effort  to  stop  unsafe  acts  is  a  level  that  I  think  we  have  some  opportunities  in 
order  to  sustain  the  improvement  that  we  have  and  to  further  drive  our  records  to  a  zero  level 
on  a  sustained  base  basis. 

Work  on  the  attitudes  of  people.  Not  all  the  people  have  bought  into  what  we  have  done 
on  safety.  Some  think  it's  a  game  yet.  They  think  it's  a  management  game.  It's  not  for  their  ben- 
efit. At  least  they  don't  see  it  this  way.  They  are  harder  to  turn  around  than  others.  Some  can 
be  people  who  lack  skills.  Some  can  be  those  who  have  attitude  problems  and  they  bring  those 
attitudes  to  work  or  problems  from  home  and  they  are  therefore  open  to  exposure  for  unnec- 
essary injury. 

So,  this  buy  into  safety  is  a  way  of  life.  There  are  those  who  are  not  yet  believers.  I  had 
a  boss  who  was  probably  the  best  person  I  worked  with  on  safety,  Jerry  Davis,  who  compared 
safety  to  a  religion.  As  you  get  closer  and  closer  to  it  as  all  of  you  have,  you  probably  feel  the 
same  way.  It's  a  part  of  you.  This  isn't  something  that  you  turn  off  and  on,  but  there  are  some 
who  haven't  reached  that  level  yet.  They  are  the  ones  you  have  to  be  concerned  about  because 
they  are  still  subject  to  injury. 

As  I  said,  never  figure  that  you  have  it  made  because  you  don't.  The  way  we  handle  safe- 
ty today  is  more  affirmative  and  I  think  a  more  mature  way  than  we  used  to  in  the  past.  All  of 
us  can  tell  stories  about  how  we  have  seen  safety  managed  by  people  in  the  past.  I  think  there 
are  different  ways  of  doing  it  as  times  have  changed. 

One  of  the  first  jobs  that  Ken  mentioned  that  I  had  during  the  summers  while  going  to 
school  is  to  work  on  what  we  call  a  steel  gang.  It  was  actually  a  rail  relay  gang  on  the  Great 
Northern  Railway.  Some  of  you  probably  know  Don  Rogers  who  is  now  retired  from  BN, 
although  I  heard  last  week  he  is  putting  in  concrete  ties  now  on  the  Stampede  Pass,  so  he  is 
not  really  retired.  Anyway,  Don  was  the  boss  of  that  steel  gang  and  he  was  tough.  He  had  to 
be  with  the  group  that  he  had  and  the  nature  of  the  work.  I  remember  the  first  day  I  walked  out 
on  that  gang.  We  were  starting  before  the  sun  was  up  at  about  4:30  a.m.  He  came  up  to  me  and 
said,  "I  don't  need  you  on  this  gang.  Of  all  the  people  I  need,  I  got  you."  He  said,  "Don't  you 


65 


dare  get  hurt."  That  was  the  safety  orientation,  but  it  worked.  People  didn't  get  hurt  on  that 
gang.  A  couple  of  guys  did  and  they  were  threatened  with  having  to  work  in  the  kitchen  instead 
of  outside  and  nobody  got  hurt.  That  was  it. 

But  this  whole  concept  of  orienting  people  and  saying  this  is  a  safe  place  around  here 
needs  more.  If  you  can't  work  safely  and  can't  take  care  of  yourself  and  take  responsibility  for 
safety,  you  don't  belong  around  here.  We  will  train  you.  We  will  give  you  good  tools.  We  will 
give  good  safety  programs.  We  will  give  you  an  opportunity  for  communicating  upward  on 
safety  issues.  That  sets  the  whole  stage  so  you  can  be  a  safe  worker.  Now  you  have  to  take 
responsibility  for  yourself  from  here  because  absent  other  input  from  you,  we  have  done  our 
job  to  make  that  a  safe  place  to  work. 

In  the  area  of  leadership,  it's  important  that  railroad  management  respect  the  work  that 
you  have  to  do  as  MW&S  officers.  You  have  to  work  in  all  kinds  of  weather.  You  have  to  make 
judgments.  Some  of  the  judgment  that  you  have  to  make  I  think  are  awesome  in  terms  of,  for 
example,  is  this  track  safe  for  passage?  Is  it  the  right  time  to  get  out  and  inspect  after  major 
work  is  done?  Is  it  okay  now  to  have  tracks  pass  at  a  given  speed?  Can  we  raise  the  speed?  It's 
quite  an  awesome  responsibility.  When  you  think  of  a  steel  gang  or  rail  gang  finishing  its  work, 
and  I  know  there  are  different  standards  of  what  speed  is  allowed  after  so  many  tons  or  so 
many  trains  or  so  many  hours  may  have  passed,  but  when  you  have  a  train  going  79  miles  over 
newly  finished  work  with  a  gang  or  a  collection  of  people  you  have  to  manage  to  do  things 
safely,  that  is  an  awesome  responsibility  that  you  have  and  you  should  be  respected  for  that. 

There  are  very  few  people  who  are  qualified  to  make  these  judgments.  Those  who  are 
trained  to  do  it  and  will  accept  the  responsibility  to  make  these  judgments  know  their  stuff, 
know  the  standards,  know  from  experience  and  deserve  a  lot  of  respect  for  that.  Given  that  you 
have  that  importance  in  the  organization,  it's  very  important  that  you  can  demonstrate  to  your 
people  and  also  to  others  in  the  company  that  you  know  your  business  and  that  you  keep  your 
word.  You  must  deliver  what  you  say  you  will.  You  can  build  trust  by  knowing  what  you  are 
talking  about  and  being  able  to  keep  your  word.  You  build  trust  from  the  work  force  and  from 
your  bosses.  Do  what  you  say  you  will  do  and,  of  course,  practice  what  you  preach.  As  some 
of  you  say,  walk  the  talk.  Set  an  example.  People  will  respect  you  even  more  and  you  will 
probably  be  more  effective  in  getting  across  what  you  know  is  necessary  for  a  safe  and  more 
service  oriented,  more  service  focussed  operation. 

Tell  people  in  the  company  what  you  are  doing.  I  found  a  lot  of  maintenance  people  hold 
back  much  too  often  on  this.  They  are  doing  a  lot  but  they  tend  not  to  communicate  it.  It  is  nec- 
essary for  the  company  to  get  an  understanding  of  what  you  are  doing  and  what  you  are  up 
against,  but  also  the  successes  that  you  are  having. 

You  really  maintain  the  foundation  of  the  company.  You  maintain  the  foundation  for  safe- 
ty as  well  as  for  service  delivery. 

Support  your  people.  I  know  you  do  within  your  own  function,  but  demonstrate  that  you 
support  your  people.  Some  of  you  may  have  seen  an  article  in  Trains  magazine  about  a  month 
or  two  ago  where  it  mentioned  that  maintenance  of  way  people  are  still  treated  as  "coolies." 
That  made  my  blood  boil.  Conditions  have  improved.  Sure,  the  work  is  not  easy.  It's  never 
going  to  be  easy,  but  goodness,  give  us  some  credit.  Give  your  own  people  credit,  too,  and  the 
rest  of  the  organization  whether  it's  the  finance  people  you  have  to  deal  with,  the  marketing 
folks,  the  human  resources,  or  employee  relations  side.  Support  your  people.  Don't  let  people 
be  considered  second  class  citizens  because  they  do  hard  physical  labor.  In  addition  to  hard 
physical  labor,  which  we  still  have  plenty  of  out  there,  we  have  people  who  have  to  know  a  lot 
in  terms  of  handling  today's  computer-based  equipment  and  computer-based  maintenance 
planning. 

There  are  not  as  many  railroad  presidents  to  date  or  vice  presidents  of  operations  who 
came  from  a  background  such  as  yours  as  there  used  to  be.  Historically  in  this  industry  you 
had  a  large  number  who  got  to  those  kinds  of  positions  who  had  civil  engineering  degrees  or 
if  they  weren't  degreed  at  least  they  had  grown  up  a  lot  in  the  MW&S  work  and  they  really 
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understood  it.  They  enjoyed  it  and  hence  they  supported  it  well.  That's  not  to  say  anything  neg- 
ative about  people  of  different  backgrounds  who  have  come  in  because  we  are  more  of  a  busi- 
ness now  than  we  are  an  institution.  So  you  have  to  get  people  of  different  walks  of  life  and 
different  business  backgrounds  in.  Given  that  the  case,  it  makes  it  a  little  harder  for  you  to  get 
support  and  understanding  for  what  you  do  and  what  you  are  up  against.  So  you  have  to  be  a 
good  communicator.  Be  a  good  communicator  with  your  own  people.  Show  leadership.  Be  a 
good  communicator  with  your  bosses  and  to  all  of  these  others  that  you  have  to  work  with  as 
a  team  cross  functionally  to  make  today's  business  successful. 

Use  the  opportunity  you  have  to  communicate  about  what  you  are  doing,  what  you  need, 
and  your  successes  and  some  of  the  things  that  you  can  see  coming  up  that  are  going  to  have 
to  be  dealt  with.  Don't  be  standoffish.  Get  involved  in  these  cross  functional  teams.  They  can 
help  you  a  lot  more.  They  take  time  and,  yes,  you  would  probably  rather  be  out  on  the  track 
where  the  action  is.  Take  time  to  be  a  leader  across  departmental  lines.  It's  important  that  you 
have  the  support  and  understanding  of  those  groups. 

I  have  a  story  to  tell  you  as  an  example.  You  have  probably  worked  for  similar  people  that 
I  am  going  to  talk  about  in  terms  of  support  and  a  style  of  leadership.  It's  kind  of  amusing  when 
you  see  the  contrast  of  how  some  people  would  manage  the  things  we  are  talking  about  in  the 
past  compared  to  today.  When  I  was  superintendent  of  the  Rocky  Mountain  Division  of 
Burlington  Northern  based  at  Missoula,  Montana,  the  regional  vice  president  and  general  man- 
ager was  an  old  timer  named  J.L.  Davies.  He  was  a  heck  of  a  good  trackman.  When  I  first  came 
up  that  was  the  first  superintendents  job  that  I  had  other  than  the  terminal  job.  J.L.  said,  "I  am 
going  to  tell  you  something  kid.  I  am  going  to  teach  you  track  work.  You  forget  about  running 
trains.  You  have  done  that  all  your  life,  but  now  just  forget  it.  Here's  your  program  this  year. 
You  have  these  curves  to  relay.  You  have  these  ties  to  put  in.  You  have  this  amount  of  out-of- 
face  surfacing  to  do  and  so  on  down  the  list.  I  want  you  to  understand  something.  I  am  a  track- 
man and  I  am  going  to  make  one  out  of  you.  So  don't  let  the  trains  get  into  the  way  of  the 
gangs."  (Laughter)  Think  about  that.  Now  it's  the  other  way  around.  He  held  us  accountable 
for  getting  the  track  work  done.  He  had  an  interesting  leadership  style  in  many  other  respects 
too. 

Service  is  our  business.  That  is  what  railroading  is  about.  It's  moving  freight  to  meet  cus- 
tomer expectations  and  from  there  to  gain  a  profit  as  well.  So  that  makes  it  tougher  for  you 
now  to  do  the  work.  That's  an  understatement,  as  though  you  didn't  know  that  before.  People 
are  less  and  less  tolerant  of  disruption  to  the  scheduled  railroad  that  we  are  trying  to  become 
than  they  were  in  the  past.  Hence  it  makes  it  a  lot  tougher  to  get  maintenance  of  way  work 
done.  Of  course  the  machines  are  bigger  and  more  complex.  You  need  uninterrupted  periods 
to  get  some  work  done.  At  the  same  time,  people  are  less  tolerant  of  slow  orders  and  disrup- 
tions that  come  from  break  downs  or  something  that  causes  the  signal  system  to  fail  or  any- 
thing at  all  that  interrupts  train  flow.  People  are  less  tolerant.  I  think  you  need  to  demonstrate 
more  and  more  examples  of  things  that  can  be  done  to  prolong  the  intervals  between  the  need 
for  programmed  work.  Get  a  strong  railroad  built  up  that  is  really  a  showcase  piece  of  track 
including  the  structures  and  the  bridges  and  the  signal  system.  Get  it  built  up  and  do  more  and 
more  of  the  things  that  have  been  done  in  the  last  ten  years  that  have  been  successful. 

Buy  premium  rail  so  you  don't  have  to  relay  the  curves  as  often.  Improve  the  fasteners  so 
there  is  less  maintenance  required  and  less  danger  from  the  safety  side  also,  but  we  are  talk- 
ing more  about  the  service  side  here  now.  Improve  rail  lubrication  practices  and  improve  grind- 
ing practices  so  the  rail  will  last  longer  and  you  don't  have  to  come  in  as  often  to  change  it  out 
and  disrupt  the  operation.  Of  course  we  are  talking  about  high  density  lines  now  where  these 
kind  of  things  are  a  problem. 

Some  of  the  new  designs  now  in  turnouts  include  the  movable  point  frogs  returning  to 
spring  frogs  with  better  maintenance  practices  than  in  the  past.  The  use  of  concrete  ties  where 
they  are  economical.  Keep  looking  for  more  things  like  this  so  you  can  extend  the  periods 
between  cycle  or  programmed  maintenance. 
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At  the  same  time  we  need  to  look  further  I  think  at  practices  which  will  get  you  on  and 
off  the  track  more  easily.  It's  easy  to  say  these  things  and  it's  another  thing  to  do  them,  but  since 
I  am  in  a  planning  type  job  and  away  a  little  more  from  doing  things  I  can  afford  to  take  a  lit- 
tle risk  and  suggest  a  few  things  which  may  be  a  little  unrealistic.  If  they  are,  we  need  to  find 
better  ones  to  achieve  the  same  results  that  being  less  time  required  for  outage  for  maintenance 
work. 

An  example,  of  course,  might  be  some  applications  like  the  Union  Pacific  did  this  year  of 
taking  I  believe  the  North  Platte  Subdivision  out  of  service  for  six  days  and  really  going  in 
there  and  getting  the  work  done.  Now  how  many  places  can  you  do  that?  I  don't  know.  There 
it  obviously  worked  from  all  indications  but  look  for  opportunities  like  that.  You  need  to  take 
the  lead  on  this  together  with  the  transportation  folks  and  the  operating  people.  Others  aren't 
going  to  see  that  as  well  where  there  is  an  opportunity  to  do  it.  That  may  be  one  example  of 
something  that  can  work  elsewhere.  There  may  be  some  places  where  it  certainly  can't  work. 
I  can  think  of  many  where  it  can't. 

Getting  close  to  home  on  Wisconsin  Central  this  year  at  Neenah,  Wisconsin,  there  was  a 
relatively  small  flat  yard,  a  really  busy  one  that  needed  to  have  all  the  turnouts  on  the  lead  relaid 
with  new  material.  Also  the  alignment  was  not  the  best  on  those  tracks  and  the  clearances 
weren't  the  best.  Glen  Kerbs,  the  vice  president  of  engineering,  said  to  go  in  there  and  get  all 
of  this  done  at  one  time  and  get  out.  So,  the  work  was  organized  so  it  could  be  done  on  a  24- 
hour  basis  in,  I  believe,  five  days.  They  got  it  done  and  got  out.  There  was  disruption  for  five 
days  but  at  least  it's  only  for  five  days  you  are  talking  to  the  customers  and  having  to  change 
the  locals  around  and  the  industry  jobs  that  have  to  fit  in.  At  least  then  you  could  tell  the  cus- 
tomers about  it  and  reschedule  some  of  the  work  as  a  result.  People  are  more  tolerant  and  in 
five  days  you  are  done.  We  shouldn't  have  to  do  any  work  on  that  lead  other  than  normal  adjust- 
ment and  maintenance  work  to  make  the  switches  the  standard  for  safety  for  operation. 

Some  of  you  know  I  have  made  trips  oversees.  It's  a  totally  different  operation  over  there. 
Some  of  the  things  may  in  time  make  some  sense.  One  time  I  rode  the  so-called  bullet  trains 
in  Japan  and  noticed  that  they  had  light  plants  that  were  cantilevered  over  the  gang  so  they  got 
rid  of  the  shadows  during  night  work.  They  were  out  doing  basic  maintenance  work  with  hand- 
held tampers  and  wrenches  and  whatever.  Maybe  there  is  an  opportunity  for  those  kind  of 
things  someplace  but  not  for  just  the  idea  that  we  work  nights  and  have  to  pay  the  overtime 
and  look  for  a  new  union  contract,  but  simply  where  it  fits  the  service  delivery  better.  Things 
like  that  need  to  be  looked  at. 

I  know  there  was  a  movement  a  few  years  ago  to  get  some  small  machines  that  could  spot 
ties  in  which  we  could  get  on  and  off  the  track  easily.  If  you  had  an  hour's  work  you  could  still 
work  and  get  a  few  ties  in.  This  is  just  maybe.  In  some  areas  you  are  going  to  have  to  go  back 
to  the  really  historic  practice  of  having  an  allotment  of  section  ties  instead  of  these  big  out-of- 
face  programs  of  800  to  1 ,000  per  mile.  Maybe  we  are  going  to  have  to  go  to  spotting  in  ties 
with  these  small  machines,  have  a  big  enough  machine  and  the  work  organized  so  the  cost  per 
tie  installed  isn't  any  higher  than  it  is  with  the  big  production  gangs  that  are  so  well  run  today 
compared  to  what  they  used  to  be. 

So,  things  like  this  which  probably  are  more  sensible  than  what  I  am  suggesting  have  to 
be  part  of  your  leadership  role  in  order  to  better  steer  the  organization  towards  service  deliv- 
ery which  can  be  less  disruptive  and  keep  the  reliability  up  that  the  customers  are  demanding 
so  hard.  We  have  a  lot  of  business  today.  But  next  time  we  have  some  downturn  in  the  econo- 
my, those  who  perform  the  best  on  service  delivery  are  going  to  have  the  best  financial  results. 
You  can't  count  on  being  as  busy  as  we  are  all  the  time.  So  we  have  to  have  our  operation  or 
our  service  lined  up  so  it  is  competitive  in  the  lean  times.  Otherwise  you  can  really  get  hit. 

Well,  this  whole  issue  of  capacity  and  being  busy  and  having  some  lines  where  we  are 
having  trouble  getting  the  trains  on  the  road  simply  is  really  a  nice  problem  to  have.  It's  a  heck 
of  a  lot  better  than  it  was  for  a  long  time  around  here  where  you  had  bankruptcies  and  huge 
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amounts  of  derailments  from  poorly  maintained  track  and  equipment.  We  have  overcome  all 
of  those  things.  This  is  a  very  strong  industry  now.  It  has  a  lot  of  pride  and  respect  from  the 
public  and  respect  from  the  investors.  The  customers  respect  us,  too.  They  want  more,  but  they 
do  respect  us.  We  have  a  really  good,  strong,  powerful,  well-performing  business;  as  good  as 
most  anyone  can  find  in  American  industry.  A  lot  of  that  is  due  to  the  kinds  of  practices  to  get 
track  work  done  at  lower  costs  with  better  materials  that  people  such  as  are  in  this  room  have 
pioneered  and  driven. 

But  you  have  to  do  more  of  this.  Keep  looking  for  better  ways  to  do  it  especially  focussed 
on  this  area  of  service  with  less  disruption.  I  don't  mean  that  as  a  criticism.  I  mean  we  have  to 
do  track  work.  Of  course  we  have  to  do  it.  All  I  am  saying  is  let's  look  for  ideas  that  we  can 
then  suggest  to  the  transportation  people  and  the  service  design  people  and  to  the  marketing 
people  and  say  here's  a  better  way  to  get  this  work  done  so  you  can  have  more  time  to  get  those 
trains  over  the  road  and  keep  the  door-to-door  dock-to-dock  service  on  time  for  what  the  cus- 
tomer wants. 

So  you  have  accomplished  a  lot.  You  ought  to  take  a  lot  of  pride  in  it.  Don't  let  anybody 
tell  you  that  you  aren't  doing  a  heck  of  a  fine  service  to  your  internal  customers,  your  trans- 
portation department,  and  your  marketing  department. 

With  that,  I  am  going  to  close.  I  wish  you  continued  success  in  what  appears  to  be  a  fine 
conference  from  the  topics  on  the  agenda.  I  also  certainly  wish  you  a  safe  trip  home.  I  appre- 
ciate the  chance  to  be  here  with  you.  Thank  you.  (Applause) 

President  Koff:  Thank  you,  Mr.  Currie.  I  did  leave  one  important  thing  out  and  I  want  to 
come  back  to  it.  That  is  if  you  noticed  on  your  conference  survey  form,  John  Cunningham 
appeared  on  this.  John  is  home  sick  with  what  we  think  is  pneumonia.  We  found  out  on  short 
notice  and  it  is  due  to  some  friendships  that  I  have  over  on  Wisconsin  Central  that  Mr.  Currie 
agreed  to  ride  to  my  rescue  by  agreeing  to  come  down  and  share  some  words.  I  really  do  appre- 
ciate your  thoughtfulness  in  coming  down  and  the  thoughtfulness  of  your  remarks  shared  here 
today. 

With  that,  I  have  another  gentleman  who  is  not  a  stranger  to  our  group  and  that's  Gary 
Wolf.  Gary  has  been  with  us  at  a  couple  of  our  gatherings  and  I  have  had  the  pleasure  of  see- 
ing him  at  a  couple  of  his  symposiums  on  derailment  investigations. 

You  don't  say  this  often,  but  I  am  a  Gary  Wolf  fan.  I  really  enjoy  hearing  him  speak.  He 
has  a  lot  of  wisdom  on  a  lot  of  issues.  Whenever  I  am  around  him  I  learn  something  new. 

Gary,  as  many  of  you  know,  is  with  Rail  Sciences,  Inc.  He  is  the  founder  of  that  group 
and  serves  as  its  president.  He  received  a  Bachelor  of  Science  degree  in  electrical  engineering 
from  Ohio  University  in  1971  and  a  Master's  degree  in  science  and  industrial  management 
from  Georgia  Tech  in  1973.  He  began  his  railroad  career  in  1970  with  the  Southern  Railway 
as  a  student  mechanical  engineer.  From  1973  to  1976  he  worked  in  a  variety  of  mechanically 
related  projects  in  the  industrial  engineering  group. 

In  1976  he  began  working  with  the  new  track  train  dynamic  simulating  model  as  a  senior 
analyst.  In  1987,  Gary  was  promoted  to  manager  at  Norfolk  Southern's  operating  research 
department.  Following  that,  he  left  Norfolk  Southern  to  form  Rail  Sciences,  Inc. 

He  is  with  us  today  to  talk  about  rail  grinding,  lubrication,  and  lateral  stability;  a  practi- 
cal approach.  Would  you  please  join  me  in  welcoming  Gary  to  our  conference.  (Applause) 
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RAIL  GRINDING,  RAIL  LUBRICANTS, 

LATERAL  STABILITY: 

A  PRACTICAL  APPROACH 

Gary  Wolf 

President 
Rail  Sciences,  Inc. 

Very  nice  words,  Ken,  and  thank  you  for  that  introduction.  I  come  to  you  today  to  talk 
about  a  subject  that  is  certainly  near  and  dear  to  my  heart  and  that  is  the  three  titles  to  this  pre- 
sentation. I  guess  the  title  is  not  as  indicative  as  what  Ken  said,  as  I  am  going  to  talk  not  only 
about  lateral  rail  restraints  or  lateral  stability  in  the  sense  of  truck  buckling,  but  stability  of  the 
track  in  terms  of  its  fastening  and  lateral  restraint  as  well  as  these  other  two  topics,  rail  grind- 
ing and  rail  lubrication. 

Now,  let  me  ask  a  question  before  we  get  into  this  too  deep.  How  many  of  you  in  the  audi- 
ence have  heard  or  read  some  of  the  articles  in  the  last  couple  of  years  about  the  topic  of  rail 
grinding  or  I  might  even  add  the  somewhat  controversial  topics  of  rail  grinding  and  rail  lubri- 
cation? Who  has  seen  any  articles  relating  to  this  stuff?  That's  great.  Almost  100  percent  I 
think.  So  it  is  a  very  relevant  topic  today.  It's  a  very  timely  topic.  I  might  add  a  follow-up  ques- 
tion. How  many  of  you  fully  understand  all  the  theories  and  articles  you  read  about  rail  grind- 
ing and  rail  lubrication?  Not  too  many  hands  this  time.  There  are  probably  a  lot  of  good  rea- 
sons for  it.  Some  of  the  things  that  we  have  learned  about  rail  grinding  and  lubrication  and  the 
interaction  of  those  two  things  are  sometimes  counter  intuitive. 

Earl  Currie  just  mentioned  in  his  speech  some  of  the  developments  in  rail  grinding  and 
rail  lubrication  and  their  importance  to  maintaining  good  track  structure.  I  am  certainly  here 
to  say  that  I  think  both  of  them  are  very  important.  But  it's  like  a  lot  of  things  in  life:  A  little 
bit  is  good.  Too  much  can  be  bad.  That  is  true  with  both  lubrication  and  rail  grinding.  We  have 
to  do  it  properly.  We  have  to  understand  how  to  do  it  and  what  the  results  are  or  ramifications 
of  our  actions  are. 

When  it  comes  to  rail  restraint  I  don't  think  you  can  say  that  too  much  is  not  too  good 
because  obviously  the  better  your  rail  is  restrained  the  better  off  you  are  going  to  be. 

Now,  where  do  all  these  things  come  together?  Why  are  we  talking  about  them?  What  is 
the  end  result?  Well,  as  you  are  going  to  see  in  my  presentation,  the  end  result  is  going  to  be 
that  combination  of  poor  grinding  practices  and  maybe  lack  of  rail  lubrication  or  lack  of  rail 
restraint.  We  ultimately  end  up  with  sometimes  a  very  harmful  result  and  that  is  a  derailment. 
If  not  derailment  we  certainly  are  putting  excessive  lateral  forces  into  our  track  structure  that 
we  don't  need  to  be  doing.  This  ultimately  costs  us  more  dollars  to  maintain  that  track  struc- 
ture. So  any  way  you  cut  it,  you  don't  want  that  end  result.  You  certainly  don't  want  derailments 
and  you  certainly  want  to  minimize  the  lateral  loads  that  are  going  into  the  track  structure 
because  that  is  deteriorating  tie  fastener  condition.  It  is  wearing  out  your  rail  and  obviously 
those  are  very  expensive  assets  to  replace  and/or  maintain.  It  is  important,  as  you  can  see,  to 
minimize  the  intersection  of  these  forces  so  that  we  don't  either  derail  or  have  it  cost  us  too 
much  money. 

Here's  the  typical  result  me  might  see  from  adverse  combinations  of  lateral  track  forces. 
This  is  a  fairly  common  type  derailment  called  a  rail  rollover  derailment.  This  was  a  low  rail 
roll  where  you  can  see  that  the  low  rail  started  to  cant  up  here  with  the  car  entering  into  a  curve. 
That  is  a  very  common  type  derailment.  It  results  from  combinations  of  lack  of  lubrication  or 
perhaps  some  aspect  of  grinding.  Certainly  there  are  mechanical  factors  involved  as  well. 
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Some  of  you  may  brighten  up  when  I  say  mechanical  factors  being  involved,  but  it  is  true.  I 
am  not  going  to  stress  that  so  much  today.  I  will  touch  upon  some  of  the  mechanical  factors, 
but  you  are  going  to  have  to  come  to  one  or  the  other  mechanical  sessions  to  hear  about  those 
in  detail  if  that's  what  you  want  to  hear  about.  I  am  going  to  stick  mostly  today  to  the  track  fac- 
tors and  what  you  can  do  to  better  manage  these  kinds  of  complex  intersections  of  grinding 
lubrication  and  rail  restraints. 

It  may  not  be  as  tragic  as  that  derailment,  but  here  we  have  another  typical  derailment. 
This  is  one  that  as  roadmasters  you  may  be  playing  with.  It's  the  infamous  wide  gauge  derail- 
ment. They  spread  the  gauge  and  they  are  always  coming  back  with  what  used  to  be  T 101  or 
whatever  the  cost  code  was  of  wide  gauge.  This  was  obviously  not  too  bad  of  a  derailment 
here,  but  we  did  spread  the  gauge.  You  may  be  faced  with  that  type  of  derailment  which,  again, 
can  be  a  result  of  these  complex  interacting  forces  between  the  wheel  and  the  rail.  It's  not 
always  due  to  weak  tie  restraints. 

To  show  you  that  it's  not  always  a  factor  of  rail  restraint  or  poor  track  condition  although 
this  isn't  the  best  tie  condition  here,  this  is  kind  of  a  curious  thing  that  happened.  We  were  test- 
ing some  cars  and  we  were  shimming  side  bearings  on  the  cars  to  see  the  effect  of  tight  side 
bearings  out  on  a  piece  of  track  being  instrumented.  We  had  this  particular  car  which  is  hard- 
ly visible  in  and  out  of  this  track  a  dozen  times  bringing  it  to  the  mechanical  one  spot  where 
we  were  jacking  in  and  putting  side  bearings  in.  Then  on  the  final  test  where  we  shimmed  the 
side  a  tight  condition  and  pulled  the  car  out,  it  spread  the  gauge. 

Now,  if  nobody  knew  we  had  been  there  screwing  with  the  side  bearings,  who  do  you 
think  would  have  been  blamed  for  that  derailment?  You  guys  probably.  It  would  have  been  a 
wide  gauge  derailment,  poor  tie  condition,  et  cetera.  But  we  were  there  and  we  were  messing 
with  the  side  bearings  and  we  knew  we  shimmed  them  tight.  As  soon  as  we  had  them  shimmed 
tight,  the  gauge  slipped.  What  causes  that?  Why  can  that  car  go  through  the  curve  ten  times 
and  then  the  eleventh  time  it  results  in  a  spread  gauge?  These  are  some  of  the  complex  factors 
that  you  have  to  deal  with  in  this  whole  equation  of  rail  rollover  and  wide  gauge  and  wide 
gauge  type  derailments. 

Now,  some  of  the  physical  evidence  that  you  will  see  at  the  side  of  the  wide  gauge  and/or 
rail  rollover  derailment  are  these.  You  have  probably  been  there  when  it  comes  to  many  of 
these.  The  first  thing  is  wheel  marks  in  the  web  of  the  rail  where  the  wheel  drops  in.  We  may 
see  spikes  pulled  up  on  the  gauge  side  certainly  or  raised  spikes  or  high  spikes  prior  to  the 
point  of  derailment. 

This  is  another  one  that  is  a  common  symptom  of  these  rail  rollover  type  derailments 
where  leading  into  a  curve  perhaps  we  see  a  whole  series  of  raised  spikes  particularly  the  rail 
restraint  spikes  on  the  inside  gauge.  There  are  a  few  other  factors,  such  as  the  base  of  rail  may 
be  laying  on  top  of  rail  heads  where  it's  pulled  up  and  fallen  back  down  on  top  of  the  spike 
heads.  That  is  common  in  a  rail  roll  type  derailment. 

We  may  have  either  high  or  low  rail  rolled  over  or  both.  Very  commonly,  it's  both  rails 
that  are  found  rolled  over.  Why  is  that?  Those  people  always  think  it's  the  high  rail  in  a  curve 
that  has  to  restrain  these  high  lateral  cv.rving  forces.  But  it  turns  out  that  you  have  an  equal  and 
opposite  force  on  the  low  rail  tending  to  shove  it  out.  Because  of  the  adverse  geometry  of  low 
rail  contact  where  the  flange  is  pulled  way  off  of  the  low  rail,  it  actually  is  easier  to  roll  over 
the  low  rail  in  curves  than  it  was  the  high  rail.  That  is  an  important  consideration  for  those  of 
you  charged  with  maintaining  curves  and  things.  Your  low  rail  has  to  be  as  well  spiked  and  fas- 
tened as  the  high  rail  because  those  forces  are  there. 

We  may  have  either  high  or  low  rail  rolled  over  or  both.  Very  commonly,  it's  both  rails 
that  are  found  rolled  over.  Why  is  that?  Those  people  always  think  it's  the  high  rail  in  a  curve 
that  has  to  restrain  these  high  lateral  curving  forces.  But  it  turns  out  that  you  have  an  equal  and 
opposite  force  on  the  low  rail  tending  to  shove  it  out.  Because  of  the  adverse  geometry  of  low 
rail  contact  where  the  flange  is  pulled  way  off  of  the  low  rail,  it  actually  is  easier  to  roll  over 
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Symptoms  of  Rail  Rollover/Gage  Spreading 
Track  Conditions  at  Site 

•  Wood  ties  with  cut  spikes 

•  Dry  rail,  high  or  low 

•  Recent  rail  grinding 

•  Differential  tie  plate  cutting 

•  Heavy  gage  face  wear  on  high  rail 

•  Spike  killed  ties 


Symptoms  of  Rail  Rollover/Gage  Spreading 
Operational  Factors  and  Car  Conditions 

•  Low  speed/ Under  balance  speed 

•  Heavy  bulk  commodity/ Doublestack 
cars 

•  Hollow  worn  wheels 

•  Tight  side  bearings 

•  Heavy  truck  wear 


Myth  vs  Reality  of  Rail  Rollover 

Myth:  Most  Rollover/ Gage  Spreading 
Derailments  are  caused  by  an  engineer 
applying  too  much  Dynamic  Brake  or 
Heavy  Throttle 

Reality:  Most  Rollover/ Gage  Spreading 
occurs  under  low  Drawbar  Force 
Conditions  (Draft  or  Buff) 


Rail  Sciences  Inc.- 


72 


Myth  vs  Reality  of  Rail  Rollover  II 

Myth:  Most  Rollover/ Gage  Spreading 
Derailments  are  identified  as  "Wide 
Gage" 

Reality:  Rail  Rollover  is  a  complex 
phenomenon  involving  the  timely 
interaction  of  many  causative  factors 


What  Causes  Rail  to  Roll? 

Six  Things  Must  Occur... 

1)  Requires  2-3  "Bad  Actor"  Trucks  in  a  Row 

2)  Loss  of  Wheelset  Steering 

3)  High  Truck  Turning  Moment  (Resistance 
to  Turning) 

4)  Low  Truck  Warp  Restraint 

5)  High  Overturning  Moment  on  Rail 

6)  Poor  Rail  Restraint 
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the  low  rail  in  curves  than  it  was  the  high  rail.  That  is  an  important  consideration  for  those  of 
you  charged  with  maintaining  curves  and  things.  Your  low  rail  has  to  be  as  well  spiked  and  fas- 
tened as  the  high  rail  because  those  forces  are  there. 

Often  the  first  derailed  cars  are  upright  between  the  gauge  and  often  we  find  that  these 
rail  rollover  type  derailments  are  associated  with  dry  climate.  This  really  came  to  light  very 
suddenly  and  very  obviously  about  six  or  seven  years  ago  when  we  did  some  of  the  research 
on  the  double-stack  derailment  phenomenon.  Maybe  some  of  you  remember  those  days  when 
the  125-ton  double  stacks  were  first  introduced  into  this  country  in  the  late  1980s.  We  had  a 
whole  series  of  rollover  derailments.  All  of  them  that  we  recorded  were  west  of  the  Mississippi 
River.  All  of  them  seemed  to  occur  both  in  times  of  very  dry  climate  and/or  in  the  arid  regions 
such  as  some  of  the  deserts  like  the  Mojave  and  in  Texas  and  up  in  the  California  area  where 
it's  extremely  dry  in  the  fall  months.  So  we  saw  a  very  decided  relationship  between  rail 
rollover  and  dry  climate  conditions.  In  fact,  the  Norfolk  Southern  guys  on  the  committee  won- 
dered what  the  hell  happens  to  these  cars  when  they  cross  the  river.  They  just  didn't  derail  on 
NS  or  CSX  or  Conrail;  they  were  all  happening  out  on  the  western  roads.  But  there  is  this  com- 
plex relationship.  Again,  this  gets  back  to  the  rail  lubrication  issues.  I  want  you  to  be  aware  of 
that  because  we  are  already  into  a  very  dry  climate  period  now  particularly  in  the  southwest. 
You  will  see  just  how  important  it  is  to  get  good  lubrication  down  on  the  track  in  those  areas. 

Here's  the  familiar  slash  mark  that  you  will  see  down  the  web  of  a  rail  from  a  rollover 
rail.  The  wheels  drop  in  and  they  will  start  to  ride  down  the  web  of  the  rail  and  ultimately  if 
it's  a  low  rail,  it  rolls.  Ultimately  they  drop  in  on  the  high  side  and  that  causes  the  high  side  to 
pull  back. 

Here's  the  common  looking  symptom  you  will  see.  The  spikes  are  raised.  They  have  been 
pulled  up.  The  rail  is  disengaged  from  the  spike  head  and  have  started  to  cant.  You  can  also 
notice  wheel  drop  marks  on  the  low  rail  in  this  case  where  wheels  are  dropping  in  as  they  are 
derailing.  These  are  some  of  the  symptoms  that  you  might  see  approaching  a  typical  rollover 
type  derailment. 

Coming  right  at  you  here  is  a  high  rail  rollover.  Again,  you  will  see  the  rail  pulled  up, 
spike  heads  up,  and  then  wheels  dropping  in  on  the  low  side.  Ultimately  it  may  spread  that  low 
side  out  and  cause  it  to  spread  out  as  well. 

Some  of  the  symptoms  of  the  track  conditions  that  we  will  find  at  a  site  with  rail  rollover 
gauge  spreading  type  derailments  are  wood  ties  with  cut  spikes.  It  is  just  a  fact  of  life.  I  per- 
sonally have  not  been  involved  with  rail  rollover  with  an  elastic  type  rail  fastening  system.  You 
can  take  your  pick;  there's  Pandrol,  McKay,  Safelok.  Those  systems  seem  to  do  a  much  better 
job  at  restraining  the  rail  and  preventing  these  types  of  accidents  from  happening.  I  think  we 
have  reached  the  ultimate  limit  for  our  cut  spikes  with  the  modern  loads  that  we  are  putting 
into  our  track  structures.  You  can  run  all  the  compilations  and  numbers  and  you  will  see  that 
the  type  of  lateral  forces  that  loaded  286,000  cars  can  put  into  the  track  structure  are  putting 
the  spike  right  about  at  its  elastic  limit  to  where  it  can  restrain  those  forces  day  in  and  day  out. 
If  you  are  just  running  an  occasional  train  like  that,  you  can  get  by  with  it.  However,  if  you  are 
in  heavy  unit  train  service,  it's  pretty  clear  that  the  cut  spike  system  is  really  being  stressed  to 
its  ultimate  limit. 

As  a  consequence  almost  all  these  types  of  rail  rollovers  or  gauge  spreading  derailments 
are  occurring  on  the  cut  spike  track. 

We  had  one  happen  about  six  or  seven  years  ago  on  a  western  road  where  a  train  came 
through  a  series  of  S  curves.  The  first  curve  happened  to  be  Pandrol  clips  on  wood  ties.  I  am 
not  advertising  Pandrol  but  it  is  just  what  happened  to  be  there.  There  are  many  out  there  that 
will  do  a  good  job.  In  this  case,  the  first  curve  was  Pandrol  clips.  The  second  curve  was  cut 
spikes.  Guess  which  one  the  rail  rolled  in?  It  was  the  cut  spikes.  It  was  the  same  car  that  came 
through  both  curves,  but  it  picked  the  cut  spike  track  to  cause  the  rollover  phenomenon. 
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Low  Rail  vs  High  Rail  Rollover 

In  most  cases,  the  low  rail  is  the  first  to 
roll  outward  during  curving.  The  high 
rail  rolls  as  a  secondary  reaction  to 
wheelset  drop. 


How  do  we  develop  lateral  forces  toward 
the  inside  of  a  curve? 


Flange 
Force 


Lateral  Tread 
Creepage 


Direction 
of  Travel 
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Poor  Truck  Curving  Performance 
Results  In: 

•  Derailment 

•  Gage  Widening 

•  Excessive  Rail  Wear 

•  High  Contact  Stresses  (Shelling  &  Spalling) 

•  Fastener  Deterioration 

•  Accelerated  Crosstie  Plate  Cutting 


Rail  Sciences  Inc. 
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Loss  of  Longitudinal  Steering  Moment 

•  Must  develop  larger  radius  on  High  Rail  vs.  Low 

Rail 

rl>r2 


High 


Factors  That  Affect  Truck 
Curving  Performance 


•  Car  Factors 

»  Wheel  Profile 

*■  Centerplate  Lubrication 

>-  Truck  Warp  Restraint  (Friction  Wedges) 

*■  Truck  Turning  Moments 

•  Track  Factors 

-  Rail  Profile 

»-  Rail  Lubrication 


Low  Truck  Warp  Restraint 


Ideally,  a  truck  should  remain  "Square" 
during  curving  to  allow  radial  alignment  of 
wheelsets  with  curve 


Warped  Truck 


Nominally  Curving  Trucks 


Rail  Sciences  Inc. 
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Again,  we  will  see  dry  rail  both  on  the  high  or  low  side.  This  gets  back  to  the  lubrica- 
tion and  climatic  factors.  We  may  see  evidence  of  recent  rail  grinding.  Again,  that's  why  I  am 
here  to  talk  to  you  about  this  because  recent  rail  grinding  has  shown  up  in  a  number  of  these 
types  of  rollover  derailments.  I  am  not  saying  grinding  is  bad,  but,  again,  the  message  is  we 
have  to  control  it  and  manage  it  properly.  We  will  find  out  what  I  am  getting  at  concerning 
rail  grinding. 

This  fourth  one  is  one  that  I  think  a  lot  of  people  don't  understand  the  significance  of.  It's 
the  differential  tie  plate  cutting.  What  I  am  saying  there  is  you  will  notice  it  on  a  curve  where 
the  field  side  of  the  tie  plate  tends  to  cut  deeper  into  the  tie  than  the  gauge  side.  That  is  a  nat- 
ural phenomenon  given  the  way  the  forces  are  put  onto  the  tie  plate.  It's  not  so  bad  except  when 
it  gets  excessive.  It  can  cant  the  rail  out. 

Regarding  rail  that  has  almost  reached  the  end  of  its  effective  service  life  or  heavy  gauge 
face  wear  on  the  high  rail,  some  would  say  the  wheels  are  still  rolling  on  it.  But  as  you  wear 
away  that  gauge  face  you  also  start  predisposing  incrementally  the  possibility  that  the  rail  will 
start  to  roll  over.  The  more  gauge  face  that  you  lose,  the  vectors  just  start  going  against  you  in 
terms  of  their  propensity  to  roll  the  rail.  It  will  show  up  at  the  site  of  these  types  of  derailments; 
that  is,  ties  are  just  worn  out.  There  are  split  ties,  rotted  ties,  and  ties  that  have  been  respiked 
five  or  ten  times  in  gauging  operations.  There  are  ties  that  haven't  been  replugged  properly,  et 
cetera. 

Here's  an  example  of  some  spike  killed  ties.  The  ties  are  split.  These  splits  run  right  up 
into  the  base  of  the  rail  and  oftentimes  the  spikes  in  those  areas  just  don't  do  a  good  job  of 
holding  the  rail. 

This  is  the  field  side.  You  can  barely  see  it  but  the  gauge  corners  are  the  same  way.  We 
talk  about  rail  profile  that  may  have  reached  the  end  of  its  life.  As  you  start  to  wear  the  gauge 
corners  away  you  start  moving  the  loading  point  over  into  this  area  and  now  your  vectors  are 
coming  out  closer  to  the  field  side.  The  more  you  move  that  load  vector  toward  the  field  side, 
the  more  that  rail  wants  to  roll  over. 

Again,  you  may  have  service  life  remaining  and  you  may  not  be  experiencing  a  lot  of 
fatigue  defects  yet,  but  rail  that  is  heavily  gauge  corner  worn  is  also  rail  that  is  more  prone  to 
this  phenomenon. 

Here  is  a  good  example  of  differential  plate  cutting.  It  shows  how  your  field  side  has  cut 
in  quite  deeply.  Your  gauge  side,  however,  is  still  resting  pretty  proud  on  the  tie.  Some  might 
say  that  tie  isn't  too  heavily  plate  cut,  but  it's  differentially  plate  cut  and  that's  the  key.  That  is 
what  sets  that  rail  up  and  cants  it  and  allows  it  to  roll  much  easier. 

What  are  some  of  the  operational  conditions?  I  am  sure  you  are  all  curious  about  what 
else  we  can  blame  this  on.  Well,  some  of  the  things  you  might  see  from  the  operational  and  car 
condition  side  are  low  speed  or  under  balance  speed.  As  you  know,  on  some  of  our  track  in  our 
country  we  have  to  balance  it  for  maybe  an  occasional  passenger  train  or  maybe  an  occasion- 
al pig  train  that  comes  through  there.  However,  our  bulk  commodity  trains  may  be  running 
considerably  under  the  balance  speed  for  that  curve.  When  we  do  that  we  put  excess  stress  on 
the  low  rail.  Those  of  you  maintaining  curves  know  that.  You  start  to  see  spalling.  You  start  to 
see  heavy  cutting  on  the  low  rail  if  trains  are  running  consistently  under  balance  speed.  If  that's 
the  case,  I  suggest  you  work  with  transportation  and  maybe  get  the  speed  for  that  curve  low- 
ered to  where  you  can  then  reduce  some  of  that  elevation  to  keep  those  forces  in  balance. 

We  find  heavy  bulk  commodity  cars  particularly  double-stack  cars  are  some  of  the  real 
bad  actors  that  cause  these  problems.  Those  of  you  dealing  with  heavy  286,000  coal  and  grain 
now  and  the  big  stack  cars  know  what  I  am  talking  about.  Your  rail  is  getting  beaten  to  death 
out  there  with  these  heavier  loads.  Consequently  we  have  to  pay  more  attention  to  what  we  are 
doing. 

Next  is  the  issue  of  hollow  worn  wheels.  Now,  this  is  one  that  you  folks  can't  control  too 
well.  Unfortunately,  even  the  mechanical  folks  can't  control  hollow  worn  wheels  too  much 
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because  there  is  very  little  that  the  AAR  rules  say  about  hollow  worn  wheels.  However,  time 
and  again  we  see  hollow  worn  wheels  show  up  at  the  site  of  these  rail  rollover  derailments.  So 
we  know  that  they  have  a  deleterious  effect  on  the  track  structure.  A  hollow  worn  wheel  will 
place  the  vertical  loads  way  to  the  field  side  of  your  rail,  either  high  or  low  side,  and  again  set 
up  the  conditions  for  rollover. 

We  find  tight  side  bearings  on  the  cars  and  just  generally  heavy  truck  wear  where  a  truck 
is  just  worn  out.  It  has  excessive  wedge  rise  or  friction  casting  rise.  It  has  heavy  center  plate 
wear.  All  these  conditions  cause  the  truck  to  be  a  poor  curving  truck. 

Here  is  a  good  example  of  a  hollow  worn  wheel.  If  you  put  the  straight  edge  across  it  you 
will  see  the  wheel  is  heavy  dished  out.  What  that  does  especially  on  the  low  side  is  you  will 
be  loading  the  rail  way  up  on  the  outer  edge  of  the  wheel.  It's  going  to  contact  the  far  field  side 
of  your  low  rail  in  a  curve.  That  is  just  a  bad  situation  which  I  will  get  to  in  a  little  bit. 

These  are  the  tight  side  bearings  I  am  talking  about.  These  big,  orange  rubber  blocks  are 
called  Stuckey  constant  contact  side  bearings.  We  see  these  types  of  side  bearings  show  up  a 
lot  at  these  rail  rollover  derailments.  When  we  do,  we  generally  find  them  to  be  compressed 
too  tightly.  It  is  something  that  you  would  want  to  be  sure  that  the  mechanical  fellows  and  gals 
are  getting  these  cars  on  the  rip  track  and  measuring  the  side  bearing  clearance  if  that  is  the 
car  that  spreads  the  gauge  or  rolls  the  rail.  We  do  notice  a  trend  or  relationship  between  these 
types  of  bearings  and  high  curving  forces  at  times. 

These  are  steel  rockers  if  you  are  familiar  at  all  with  side  bearings.  These  are  rubber 
blocks.  There  is  supposed  to  be  a  clearance  in  there  but  they  are  riding  right  on  the  steel  rock- 
ers which  is  a  bad  situation. 

Let's  talk  about  some  myths  versus  realities  of  rail  rollover.  I  think  a  lot  of  people  and  cer- 
tainly myself  included  when  I  first  started  studying  derailments  back  in  the  1970's  kind  of  felt 
that  if  you  had  a  rail  rollover  derailment  it  was  caused  by  too  much  dynamic  brake  or  some- 
thing that  the  engineer  did  to  cause  high  compressive  forces  in  the  train  which  translated  to  a 
lateral  load.  The  reality,  though,  is  that  most  of  these  rollover  or  gauge  spreading  derailments 
occur  under  positions  in  the  train  where  there  are  low  draw  bar  forces  both  bump  or  draft.  It's 
almost  as  if  they  prefer  that  the  forces  be  quite  low  on  the  cars  because  if  they  have  high  forces 
bump  or  draft  we  tend  to  push  the  wheels  around  and  get  them  in  better  alignment  sometimes. 
We  see  that  it's  often  not  the  high  draw  bar  forces  that  cause  to  you  roll  the  rail,  but  it's  just  a 
combination  of  low  forces  in  the  train  actually. 

Most  of  these  derailments  are  identified  in  the  statistics  as  wide  gauge  derailments.  Many 
of  you  probably  get  sick  of  hearing  that  term.  The  reality  is  that  rail  rollover  is  a  complex  phe- 
nomenon involving  the  timely  interaction  of  many  positive  factors.  When  I  say  timely  I  mean 
that  you  have  to  have  all  the  stuff  coming  together  at  the  right  space  at  the  right  time  for  this 
to  happen.  Take  one  of  the  factors  out  of  the  soup  and  it  doesn't  happen.  You  lubricate  the  rail 
and  it  doesn't  happen.  You  fix  the  side  bearing  clearance  and  it  doesn't  happen.  You  raise  the 
speed  ten  miles  an  hour  and  it  doesn't  happen.  However  if  all  these  factors  come  together  at 
the  same  point  in  time,  you  will  have  a  derailment. 

I  am  sure  some  of  you  out  there  are  faced  with  this  perplexing  question  and  ask  why  did 
this  thing  derail  today?  That  track  has  been  out  there  for  ten  years  like  that.  Why  today?  Why 
at  9:00  a.m.  this  morning?  Well,  again,  it's  the  timely  interaction  of  all  of  the  factors. 

I  think  there  is  a  probabilistic  sense  to  this  whole  equation  of  getting  these  whole  factors 
combined  at  the  right  space  in  time.  However,  the  good  news  is  by  knowing  what  these  factors 
are  and  controlling  them  properly  you  can  eliminate  the  risk  factors.  Because  what  we  are 
doing  here  is  managing  risk.  We  know  lubrication  is  in  it.  We  know  rail  grinding  is  in  it.  We 
know  rail  spiking  and  restraints  are  in  the  equation.  The  question  is  how  do  you  manage  those 
combination  factors  and  keep  the  risk  as  low  as  possible. 
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Rail  Sciences  Revenue  Service 
Wayside  Testing 

•  4  and  12  Degree  Curves 

•  115#  and  136#  Rail 

•  Bulk  Commodity  and  Mixed  Freights 

•  Heavy  and  Moderate  Grades 

•  Wood  Tie;  Cut  spikes 


Trackside  Instrumentation 

•  Lateral/ Vertical  Strain  Gages  (High  and 
Low  Rail) 

•  Two  Cribs  -  Full  Body  of  Curve  and  Spiral 

•  Analog  and  Digital  Data  Acquisition  (1000 
Hz.  Sample  Rate) 

•  Rail  Base  and  Head  Displacement 


Test  Variables 

•  High  &  Low  Rail  Lubrication  Conditions 

•  High  &  Low  Rail  Profiles 


80 


Rail  Lubrication 


•  High  Rail  Head  &  Gage  Face 

•  Low  Rail  Head 

•  Measured  with  Tribometer 

•  Lubrication  Applied  Manually  and  with 
Hy-Rail  Mounted  Equipment 

•  Wayside  Lubricators  Turned  Off 

•  Locomotive  Flange  Lubricators  Turned  Off 


Rail  Lubrication  Conditions 

•  Favorable 

>-  Lubed  Low  Rail 

»-  Dry  High  Rail  Head 

*■  Lubed  High  Rail  Gage  Face 

•  Unfavorable 

>■  Dry  Low  Rail 

"  Lubed  High  Rail  Head 

>■  Lubed  High  Rail  Gage  Face 
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Well,  this  shows  the  contributing  factors  that  all  relate  to  this  phenomenon  called  rail 
rollover  or  gauge  spreading.  There  is  a  bunch  of  stuff  involved.  Some  of  it  is  track  related  and 
some  of  it  is  mechanical  and  some  of  it  is  operational  related.  There  are  things  like  climate 
which  I  mentioned.  Other  factors  included  are  truck  turning  moments,  center  plate  conditions, 
false  wheel  flanges,  curve  worn  rail,  narrow  base  rail  of  5  1/2  inches,  overloaded  cars,  direc- 
tional traffic,  spike  killing,  pre-existing  wide  gauge,  two  point  wheel  contact,  hollow  worn 
wheels,  and  differential  rail  lubrication  conditions.  These  are  just  some  of  factors  that  are  con- 
tributory to  this  phenomenon. 

Today  I  am  going  to  focus  on  those  three  areas  that  Ken  Koff  mentioned  at  the  outset  of 
my  talk  and  that  is  lubrication  issues,  grinding  issues,  and  rail  restraint  issues  because  those 
are  the  three  that  you  folks  can  probably  control  or  maintain  the  best  of  all  of  these.  Climate 
is  somewhat  out  of  our  hands.  It's  going  to  be  dry  or  wet.  We  don't  have  a  lot  of  control  over 
that.  But  we  can  control  the  effect  of  the  climate  by  proper  management  of  lubrication. 

What  causes  rail  to  roll?  We  have  been  talking  around  the  topic.  There  are  six  factors  that 
we  must  have  come  together  in  a  probabilistic  sense.  First  of  all,  we  have  to  have  two  or  three 
or  four  bad  axle  trucks  in  a  row.  One  bad  truck  coming  through  a  curve  that  is  acting  up,  not 
curving,  is  stiff,  does  not  roll  rail.  It  might  open  the  gauge  up  a  bit,  but  the  gauge  will  snap 
right  back  due  to  the  torsional  restraint  of  the  rail.  However,  it's  clear  that  when  you  get  two 
or  three  of  these  in  a  row  that's  the  problem.  This  is  where  the  probability  factor  comes  in 
again.  If  you  just  switch  those  box  cars  around  and  have  the  green  one  behind  the  red  one  you 
probably  wouldn't  have  had  the  rail  rolling.  But  if  you  get  two  or  three  of  these  trucks  that  don't 
like  to  curve  too  well  on  the  road  then  you  get  these  forces  developing. 

It  requires  a  loss  of  wheel  set  steering.  How  do  we  get  that?  Well,  wheel  set  steering  is  an 
issue  where  it  takes  two  to  tango.  You  have  to  have  the  right  wheel  profile  and  you  have  to  have 
the  right  track  grinding  profile.  Again,  it  comes  back  to  rail  grinding.  Rail  grinding  is  some- 
thing you  can  manage  in  this  room  and  how  you  profile  that  rail  to  try  to  improve  wheel  set 
steering.  The  fact  is  there  isn't  a  whole  lot  we  can  do  with  wheels  because  if  you  are  on  the 
West  Coast  and  they  are  coming  across  the  Mississippi  River  bridge  from  the  East  Coast  you 
are  going  to  have  to  accept  those  wheels  at  St.  Louis  and  Memphis  and  New  Orleans  and 
Chicago  and  other  places.  Whether  you  like  it  or  not,  if  they  are  hollowed  out  or  if  they  have 
thin  flanges  or  whatever.  If  they  are  not  condemnable  you  are  going  to  be  running  those 
wheels.  The  key  is  as  a  track  department  to  manage  a  rail  profile  and  try  to  improve  the  odds 
that  those  wheels  will  steer  even  though  they  are  not  the  best. 

High  truck  turning  moment  is  a  resistance  to  turning  or  stiff  truck  conditions.  That  is  not 
anything  that  we  in  this  room  can  deal  with.  That's  the  mechanical  side  of  the  house.  When  I 
talk  to  them  I  certainly  stress  this  factor.  They  have  to  lubricate  their  center  plates  so  that  these 
trucks  turn  properly.  We  know  that  a  tight  center  plate  or  stiff  center  plate  is  a  prime  causative 
issue. 

Low  truck  warp  restraint,  again,  is  a  mechanical  factor  and  there's  not  anything  we  can 
do  about  it  here. 

High  overturning  moment  on  the  rail  is  a  situation  where  we  come  back  to  an  interactive 
factor.  We  know  some  of  these  hollow  wheels  are  going  to  put  a  high  overturning  moment  on 
the  head  of  the  rail.  We  also  know  by  properly  profiling  the  rail  we  can  perhaps  mitigate  some 
of  that  and  move  those  forces  back.  By  eliminating  differential  plate  cutting  we  can  move  those 
forces  back  to  the  center  of  the  rail.  Perhaps  we  can  then  get  away  from  these  high  overturn- 
ing moments. 

Lastly,  we  will  deal  with  poor  rail  restraint.  As  I  said  a  few  minutes  ago,  it  seems  that 
every  one  of  these  has  a  factor  of  rail  restraint.  We  go  out  to  the  scene  and  we  find  spike  killed 
ties,  heavy  plate  cutting,  split  ties,  web  ties,  missing  spikes,  raised  spikes,  and  those  kinds  of 
things. 
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So  these  are  the  six  factors  that  have  to  come  together.  We  are  going  to  focus  on  the  turn- 
ing moment  on  the  rail  due  to  profile  grinding,  the  rail  restraint  and  the  steering  due  to  good 
lubrication  and  good  rail  profile. 

Now  let's  focus  on  low  rail  versus  high  rail  rollover.  In  most  cases,  as  I  said,  the  low  rail 
was  the  first  one  to  roll  in  these  types  of  derailments.  I  think  as  I  develop  the  presentation  you 
will  begin  to  understand  why.  It's  because  of  the  way  the  forces  are  put  on  the  low  rail.  The 
wheels  are  pulled  away  from  the  low  rail  and  you  engage  those  false  wheel  flanges  on  those 
hollow  wheels.  They  are  running  way  on  the  field  side  of  your  low  rail.  It  may  be  spalling  it. 
I  have  seen  some  curves  where  it  is  actually  grooved  out  there  on  the  low  side  or  the  field  side 
of  the  low  rail.  You  actually  can  run  your  thumb  across  it  and  feel  a  bit  of  a  groove  develop- 
ing. You  are  placing  those  forces  way  towards  the  field  side  where  they  can  be  a  bigger  factor 
in  causing  that  rail  to  cant  or  roll. 

The  high  rail  often  rolls  as  a  secondary  reaction  to  wheel  set  drop.  That  is  something  I 
would  caution  you  to  look  at  very  closely  if  you  have  had  the  unfortunate  need  to  go  to  a  rail 
rollover  derailment  and  both  rails  are  spread.  Take  a  hard  look  and  see  if  there  is  not  evidence 
where  the  low  rail  had  started  to  lift  or  cant  upwards  for  five  or  ten  ties  in  a  row  where  the 
spikes  were  raised.  If  that  low  rail  starts  to  cant,  it  will  allow  the  wheel  to  drop  in  on  the  high 
side.  Then  it  just  peels  both  rails  back  perhaps  or  just  peels  the  high  side  back. 

Now,  we  can  develop  lateral  forces  pushing  towards  the  inside  of  the  low  rail  of  the  curve. 
How  do  we  do  that?  These  are  typically  called  creep  forces  in  that  the  wheel  set  must  creep 
continually  as  it  goes  around  that  curve.  Think  of  it  as  pulling  that  wheel  set  on  a  chain  and  as 
you  pull  it,  it  is  constantly  moving  towards  the  low  side  of  the  curve  or  it  has  to  frictionally 
creep  across  the  low  rail  and  the  high  rail  as  it  goes  around  that  curve.  We  can  get  perfect  steer- 
ing or  we  can't  generate  enough  of  the  radius  differential  above  two  or  three  degrees  of  curva- 
ture for  that  wheel  set  to  roll  freely.  So  it's  going  to  slip  or  slide  or  creep  sideways  as  it  goes 
through  the  curve.  That  creeping  to  the  low  side  is  what  causes  these  low  rail  type  derailments 
or  causes  the  forces  to  be  developed  against  the  low  rail. 

Now  we  must  react  that  creep  force  with  a  high  rail  flanging  force  to  keep  everything  in 
balance.  You  remember  from  your  sophomore  statics  class  that  all  equal  and  opposite  type 
forces  must  remain  in  balance. 

Now,  I  think  this  is  repeating  some  of  the  obvious,  but  for  those  of  you  in  the  room  I  think 
this  is  an  important  picture.  It  not  only  tells  you  that  we  might  get  a  derailment  from  these,  but 
we  will  get  gauge  widening,  excessive  rail  wear,  high  contact  stresses  that  lead  to  shelling  and 
spalling,  fastener  deterioration,  and  accelerated  cross  tie  plate  cutting  with  deterioration  of  the 
timber  out  there  if  we're  dealing  with  a  timber  track.  Even  on  concrete  ties  it  can  also  lead  to 
enhanced  rail  seat  abrasion  problems. 

So  the  first  one  isn't  very  good  because  that  gets  everybody  upset.  But  the  next  five  or  six 
in  a  row  are  things  that  affect  you  and  your  maintenance  budget  and  the  amount  of  time  you 
must  spend  on  your  curve  maintenance.  So  even  if  you  are  not  experiencing  derailments,  it 
makes  sense  to  manage  this  whole  issue  of  lubrication  and  grinding  and  restraint  so  as  to  min- 
imize the  cost  factors  involved  in  those  other  five  areas. 

When  we  talk  about  loss  of  steering  moment,  what  we  try  to  do  when  we  go  around  a 
curve  if  we  are  going  around  in  this  direction  by  virtue  of  wheel  taper  is  we  try  to  develop  a 
larger  radius  on  the  outside  rail  than  we  do  on  the  inside  rail.  That's  why  our  wheels  are  tapered 
with  a  one  and  twenty  taper  across  the  track.  Just  think  of  a  coffee  cup  that  has  a  taper  and  roll 
it.  It  goes  in  a  circle  naturally.  So  if  we  can  develop  a  larger  radius  on  the  high  rail  and  a  small 
radius  on  the  low  rail  that  wheel  set  will  naturally  try  to  curve  itself.  But  if  we  do  things  to 
reverse  that  steering  moment  and  get  a  bigger  radius  on  the  low  rail  than  on  the  high  rail,  it's 
going  to  steer  it  right  into  the  curve.  In  fact,  we  actually  reverse  those  steering  moments  by 
poor  rail  grinding  habits  and/or  poor  lubrication  habits.  We  can  actually  cause  those  steering 
moments  to  be  reversed.  It's  only  a  one  or  two  or  three  millimeter  differential  that  we  are  talk- 
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ing  about.  It  isn't  a  lot,  but  it's  enough  to  ultimately  steer  that  wheel  set  right  into  the  high  rail 
and  cause  gauge  spreading. 

Factors  that  affect  the  curving  performance  of  a  car  are  wheel  profile,  center  plate  lube, 
truck  warp  restraint,  and  the  wedge  of  the  truck  turning  moments.  Again,  those  are  not  things 
that  you  folks  can  control  too  well,  but  you  can  certainly  put  a  bug  in  the  ear  of  your  mechan- 
ical foreman  out  there  that  he  better  be  checking  these  items  after  one  of  these  derailments. 

Regarding  the  track  factors  again,  the  other  two  are  profile  and  lubrication.  They  have  a 
tremendous  effect  on  the  ability  to  make  the  truck  curve  properly.  Again,  maybe  we  are  not 
talking  about  a  derailment  but  we  are  talking  about  dollars  in  terms  of  those  poor  curving 
trucks  that  you  hear  out  there  when  you  are  doing  a  wayside  inspection.  When  you  hear  a  truck 
coming  through  screeching  and  throwing  sparks  and  hollering  and  acting  up,  that  truck  is 
grinding  away  your  rail.  You  all  know  rail  is  the  biggest  single  asset  that  you  have  to  buy  each 
other  so  anything  you  can  do  to  improve  that  is  well  worth  it. 

When  we  have  low  truck  warp  restraint,  again,  we  are  talking  more  mechanical  factors 
here,  but  the  truck  tends  to  go  into  this  warp  or  parallelogram  mode.  This  is  what  is  called  a 
three  piece  truck.  The  truck  is  supposed  to  stay  square  as  it  goes  through  a  curve.  You  might 
ask  why  don't  those  mechanical  guys  fix  those  trucks  and  keep  them  square?  That  is  a  good 
point  and  they  are  trying  to  do  that,  believe  me.  But,  again,  we  come  back  to  things  that  you 
fellows  and  ladies  can  do  to  make  that  truck  remain  square  and  hopefully  get  it  around  the 
curve  without  this  adverse  warping  effect.  I  have  already  mentioned  that  it  takes  several  bad 
trucks  in  a  row  to  cause  rail  rollover  or  gauge  spreading. 

This  is  a  very  interesting  chart  from  a  test  we  ran  recently.  It  is  strip  chart  output.  I  think 
it's  a  truly  amazing  chart  because  it  shows  you  what  goes  on  out  there  when  we  have  some  of 
these  bad  combinational  effects  take  place.  What  we  have  here  are  forces.  These  are  individ- 
ual lateral  wheel  set  loads  of  each  wheel.  If  you  look  at  the  pattern,  the  train  is  moving  one 
way.  This  is  a  lead  truck  of  a  car,  lead  axle,  trail  axle,  lead  truck,  and  this  is  the  truck  center 
spacing  and  then  we  have  the  trailing  truck,  lead  axle,  and  trail  axle.  Then  coupled  very  close- 
ly behind  we  have  the  next  car.  There  is  the  lead  axle,  trail  axle  of  the  lead  truck,  lead  axle, 
trail  axle  of  the  trailing  truck.  So  you  get  the  picture.  We  are  measuring  every  wheel  that  comes 
through  a  site.  We  are  recording  those  lateral  forces  that  those  wheels  are  placing  into  the  track 
structure.  Just  to  orient  you  a  bit,  this  is  about  25,000  pounds  or  25  kips.  So  this  is  about  a 
20,000  kip  wheel  load. 

On  the  bottom  chart  we  are  measuring  the  displacement  of  a  high  rail.  How  much  the 
head  of  that  high  rail  flexes  or  cants  out  under  these  forces.  We  are  looking  at  the  relationship 
between  a  high  force  and  the  rail  spreading  or  the  canting  of  the  rail.  What  we  see  with  nor- 
mal trucks  or  normal  curving  is  under  the  lead  truck  of  a  car  we  will  get  a  little  bit  of  a  dis- 
placement of  the  head,  spikes  are  out  there  about  1/4  inch  or  3/8  inch.  Then  it  snaps  right  back 
between  the  truck  center.  The  trail  truck  which  is  better  behaving  doesn't  snap  it  out  just  as 
much.  Then  we  have  a  warp  lead  truck  that  snaps  it  open  pretty  good.  But  it  goes  back  to  basi- 
cally zero  displacement.  Then  the  trail  truck  snaps  it  out  a  bit  on  the  lead  truck.  That  is  sort  of 
what  happens  with  the  train  going  through  your  curve.  That  rail  is  moving  outward,  coming 
back,  moving  outward,  coming  back,  and  that  sort  of  fatiguing  thing  is  what  is  eating  up  your 
fasteners  and  your  tie  life,  et  cetera. 

Now,  let's  look  at  what  happened  when  we  had  a  couple  of  these  bad  trucks  in  a  row.  We 
have  a  combination  of  a  trail  truck  that  is  warped.  It's  producing  high  forces.  We  have  a  lead 
truck  that  is  warped.  It's  producing  very  high  forces.  Then  we  have  another  trail  truck  that  is 
warped  considerably  and  another  lead  truck.  That  is  four  trucks  in  a  row  that  are  acting  up  and 
look  how  it  holds  that  rail  open  and  gets  it  open  over  half  an  inch,  holds  it  there,  and  it  does- 
n't snap  back  until  it  gets  to  this  third  car.  Now  if  you  had  repeated  that  with  maybe  two  more 
cars  in  a  row,  we  might  have  opened  that  gauge  up  considerably  and  dropped  it  in.  That's  the 
affect  of  two  or  three  of  these  bad  trucks  in  a  row. 
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Conclusions  -  Rail  Lubrication 

•  Moderate  Lubrication  of  Low  Rail  Head 
(/=0.3)  Significantly  Reduces  Lateral 
Wheelset  Forces 

•  Moderate  Lubrication  of  Low  Rail 
Significantly  Reduces  Percentage  of 
Warped  Trucks 

•  Rail  Lubrication  Must  be  Closely  Controlled 
to  Prevent  Tractive  Effort  Problems 


Rail  Profile  Testing 


•  Effect  of  Conformal  vs.  2-Point  Contact 

•  High  and  Low  Rail  Profiles  Altered 

•  Revenue  Service  Mixed  Freights 

•  Profiles  Measured  by  Laser  and  Mini-Prof 

•  Lubrication  Varied 


Four  Profiles  Ground 


•  Pre-Grind  -  "Conformal"  (New  Rail) 

•  Grind  #1  -  Moderate  2-Point 

•  Grind  #2  -  Severe  2-  Point 

•  Post  Grind  -  Severe  2-Point  with  Field  Relief 
on  Low  Rail 


Rail  Sciences  In. 
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Wheel/Rail  Contact  Geometry 
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New  AAR1B  Wheel  on  Pre-Grind  High  Rail 
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Average  Worn  Wheel  on  Pre-Grind  High  Rail 
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Severely  Hollow  Wheel  on  Pre-Grind  High  Rail 
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As  you  can  see  the  normal  effect  of  a  poor  steering  lead  truck  and  a  better  steering  curve 
truck  doesn't  really  do  much.  That's  normal.  It's  always  the  lead  truck  that  screws  up.  Just  keep 
that  in  mind  at  your  next  derailment.  When  you  spread  the  gauge,  the  lead  truck  is  the  one  that 
typically  has  a  hard  time  getting  through  the  curve.  The  trail  truck  just  comes  along  for  the  ride 
so  to  speak.  It  doesn't  normally  produce  high  forces.  However,  when  you  have  one  that  does 
in  conjunction  with  a  bad  lead  truck,  that  is  what  opens  up  your  gauge. 

The  result  of  these  warped  trucks  can  be  seen  sometimes  as  the  scuffing  marks  on  the  rail. 
Sometimes  you  have  a  curve  where  you  have  seen  little  marks  usually  about  the  size  of  a  dime 
in  the  form  of  little  lateral  scratching  marks.  If  you  see  those  marks  in  a  curve,  it  should  tell 
you  that  you  are  not  getting  good  wheel  set  steering  performance.  You  also  see  those  marks  on 
a  wheel.  Those  lateral  scuff  marks  will  also  appear  on  the  wheel.  What  that  is  is  those  high 
forces  flex  that  rail  out  and  then  the  rail  snaps  back.  That  snapping  back  action  slides  across 
the  wheel  set  and  results  in  those  lateral  scratches.  That  should  be  a  telltale  sign  for  those  of 
you  in  the  audience  charged  with  maintaining  track  that  we  have  a  problem  when  you  start  see- 
ing those  especially  on  the  rail. 

I  want  to  bring  you  up  to  date  on  some  revenue  service  testing  that  we  have  done.  I  know 
I  have  been  talking  a  little  bit  about  theory  and  showing  some  diagrams  and  things,  but  let's 
get  down  to  the  nitty  gritty  and  inform  you  about  some  of  the  tests  we  have  run  to  show  the 
effects  of  two  things:  different  rail  grinding  profiles  and  the  affects  of  different  lubrication  pat- 
terns on  curving  performance. 

These  were  a  series  of  tests  done  on  both  4  and  12  degree  curves.  We  had  both  1 15  and 
136  pound  rail  involved.  We  had  both  commodity  cars  as  well  as  mixed  freights.  We  had  heavy 
and  moderate  grades  represented  and  we  had  wood  tie  cut  spike  type  track.  Some  of  these  tests 
were  performed  on  concrete  track.  We  have  done  some  tests  just  very  recently  on  concrete 
track  and,  again,  the  rail  displacement  was  almost  negligible  on  the  concrete  track  with  the 
elastic  fasteners. 

So  we  have  a  whole  series  of  testing  results  which  represent  a  wide  variety  of  curve  con- 
ditions, rail  types,  et  cetera.  What  we  had  as  far  as  instrumentation  is  the  lateral/vertical  string 
gauges  to  measure  the  high  and  low  rail  lateral  and  vertical  forces.  We  had  two  cribs,  one  from 
the  full  body  of  the  curve  and  one  in  the  spiral.  We  used  both  analog  and  digital.  We  also  mea- 
sured rail  base  and  head  displacement.  That  is  how  much  the  rail  is  flexing  outward  and  how 
much  it  is  spreading. 

The  strain  gauge  allows  you  to  measure  both  the  vertical  load  put  on  the  rail  from  the 
wheel.  We  can  measure  the  lateral  pressure  put  against  the  rail  from  the  wheels  as  well.  We 
then  just  supply  the  data  on  the  computer. 

What  were  the  test  variables  or  independent  variables  if  you  will?  There  were  both  the 
high  and  low  rail  lubrication  conditions  and  the  high  and  low  rail  wheel  profiles.  That  gets 
back  to  what  we  started  off  talking  about.  It's  the  management  of  those  two  functions. 

Regarding  rail  lubrication,  some  of  the  parameters  we  dealt  with  were  the  high  rail  head 
and  gauge  face  was  monitored,  too.  On  the  low  rail  we  just  worried  about  the  head  because  we 
don't  really  contact  the  gauge  corner  of  the  low  rail.  It's  mostly  the  head  of  the  low  rail  that  we 
are  worried  about.  But  on  the  high  side  of  the  curve,  of  course,  it's  that  very  important  gauge 
face  surface  as  well  as  the  head  of  the  high  rail.  We  measured  the  friction  coefficient  with  the 
tribometer  which  is  a  device  to  measure  friction  factors.  The  lubrication  was  applied  both  man- 
ually and  with  high  rail  mounted  equipment.  Before  these  tests,  we  turned  off  both  the  way- 
side lubricators  that  were  nearby  as  well  as  any  locomotive  flange  lubricators  so  as  to  mini- 
mize the  interference  from  those  factors.  We  were  just  trying  to  maintain  a  very  stringent  type 
of  lubrication  condition  at  the  test  curve. 

This  is  a  tribometer.  They  are  pretty  nasty  to  deal  with.  The  tribometer  are  rather  cantan- 
kerous devices  but  when  they  work  they  look  like  a  little  vacuum  cleaner  that  you  push  along 
the  track.  They  do  give  you  a  measure  of  the  rail  coefficient  of  friction.  It  does  do  its  job  when 
it  works.  It's  sometimes  just  a  little  hard  to  get  started. 
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New  AAR1B  Wheel  on  2nd  Grind  High  Rail 
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Average  Worn  Wheel  on  2nd  Grind  High  Rail 
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Severely  Hollow  Wheel  on  2nd  Grind  High  Rail 
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New  AAR1B  Wheel  on  Post  Grind  Low  Rail 
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Average  Worn  Wheel  on  Post  Grind  Low  Rail 
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Severely  Hollow  Wheel  on  Post  Grind  Low 
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These  are  pictures  of  what  different  friction  coefficients  would  look  like  on  the  rail.  On 
the  low  rail  if  you  see  a  bit  of  a  black  streaking  or  little  bit  of  black  specking  on  the  low  rail 
that  is  a  pretty  good  lubricated  rail.  That's  a  coefficient  of  friction  of  about  .23  which  is  really 
pretty  well  lubricated  rail  by  all  accounts.  Now  dry  rail  would  be  in  the  range  of  about  .45  or 
.5  or  .55  or  somewhere  in  that  range. 

This  is  a  high  rail  with  a  coefficient  of  about  .35.  Again,  there  is  a  little  trace.  It  isn't  that 
dark  but  we  still  have  some  lubrication  down  on  the  rail. 

This  is  the  typical  lubrication  pattern  that  a  locomotive  flange  lubricator  will  put  out. 
They  look  like  little  dollops  of  grease  along  the  gauge  corner.  You  might  have  seen  that  before. 

Here  is  a  well  lubricated  rail  after  a  high  rail  lubrication  system  went  through.  You  will 
see  a  darkening  band  or  a  darkening  cast  through  the  head  of  the  low  rail.  That  is  a  good  lubri- 
cation condition.  That's  what  you  ought  to  be  looking  for  out  there. 

Now,  this  is  a  chart  showing  the  results  of  different  lubrication  conditions.  This  is  the 
mean  or  average  low  rail  force  measured  on  about  20  or  30  test  trains  through  the  test  sites. 
The  blue  bars  are  what  we  would  describe  as  poor  lubrication  conditions.  The  red  bars  are 
good  lubrication  conditions  where  we  put  some  lubrication  down  on  both  the  low  rail  head  and 
some  minimal  lubrication  on  the  high  rail  as  well.  Now  let's  look  at  what  happened.  We  start- 
ed off  with  good  lubrication  in  red.  The  average  forces  are  quite  low.  We  gradually  let  the  rail 
dry  out  after  three  or  four  train  passes.  You  will  see  the  lateral  forces  nearly  double  as  that  low 
rail  dried  out.  It  only  took  a  couple  of  trains  to  do  it.  It  doesn't  take  a  whole  bunch  of  traffic  to 
dry  the  rail  out.  If  you  are  in  heavy  tonnage  territory,  two  or  three  coal  trains  will  completely 
dry  your  rail  out  in  the  right  conditions.  But  you  see  how  the  forces  nearly  double.  We  weren't 
derailing  trains  here  but  just  think  what  that  is  doing  to  your  ties  and  fasteners  and  rail  wear, 
et  cetera. 

Then  we  came  back  and  lubricated.  The  forces  go  right  back  down.  We  dry  the  rail  out, 
they  go  back  up.  We  lubricate  again  and  they  come  down.  Then  we  let  the  rail  dry.  We  were 
doing  some  other  tests  as  well  and  we  let  the  rail  dry  and  they  stayed  high.  Finally,  we  lubri- 
cated one  more  time  and  that  brings  it  right  back  to  about  half  again. 

That's  how  you  can  manage,  with  proper  lubrication,  these  forces  that  are  put  into  your 
track  structure.  You  can  probably  cut  them  nearly  in  half  by  a  good  lubrication  program.  That's 
money  in  the  bank  as  far  as  rail  wear,  tie  wear,  fastener  wear,  maintenance,  et  cetera. 

We  have  some  statistical  plots  if  you  are  interested.  These  are  percent  exceedances. 
Basically  without  favorable  rail  lubrication  conditions  we  are  getting  about  ten  percent  of  our 
hits  with  15,000  pounds  of  force.  There's  a  few  about  20,000.  This  is  about  the  limit  of  our  cut 
spike  system.  Around  20,000  to  25,000  pounds  lateral  is  where  we  really  start  over  stressing  a 
cut  spike  to  where  it  starts  losing  its  elasticity.  You  can  see  with  unfavorable  rail  lubrication 
conditions  you  are  putting  your  cut  spikes  into  jeopardy  with  the  number  of  trains.  Statistically 
it's  not  as  great,  but  it's  still  significant. 

The  L  over  V  ratio  is  the  same  kind  of  deal. 

Here  is  another  series  of  tests  on  a  different  railroad,  different  curves,  and  different  con- 
ditions. These  are  all  red  bars  but  what  I  want  to  illustrate  is  this  was  a  lubed  rail  condition 
under  heavy  commodity  trains.  Then  we  let  the  rail  dry  out  and  it  got  very  dry  so  the  forces 
went  up.  We  came  back  and  lubricated.  We  let  the  rail  dry  or  we  dried  it  again.  We  relubricat- 
ed  and  we  could  manage  again.  We  could  cut  the  forces  in  about  half. 

If  you  want  to  know  how  we  dried  the  rail  out  so  quickly,  mops  and  gasoline  does  it  quite 
well.  We  went  out  to  try  and  control  this.  We  just  mopped  the  whole  rail  with  gasoline  and  it 
got  the  rail  dry.  This  method  got  all  the  lube  off  very  quickly  so  we  could  make  some  quick 
changes  in  rail  lubrication. 

Again,  you  can  see  how  we  can  manage  or  bring  those  forces  down  and  let  them  build 
back  up  with  dry  rail  and  bring  them  straight  back  down  again.  Statistically  it's  the  same  sort 
of  deal.  With  dry  low  rail  we  will  get  a  bunch  of  hits  out  here  in  the  15,000  and  20,000  pound 
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range  which  is  what  is  doing  the  damage.  These  are  the  significant  few  that  are  doing  the  dam- 
age to  your  track  structure. 

You  have  been  through  quality  classes  with  all  this  good  stuff  lately.  You  have  seen  the 
Pareto  analyses  and  Pareto  charts.  The  law  of  Pareto  says  that  20  percent  of  your  employees 
do  80  percent  of  the  work.  Well,  the  same  is  true  with  curving.  Twenty  percent  of  your  hits 
occurring  way  out  in  that  over  stressed  region  is  really  putting  a  lot  of  force  into  your  track 
structure  that  you  don't  want. 

Now,  for  my  conclusions.  We  found  that  moderate  lubrication  of  the  low  rail  head  with  a 
friction  coefficient  of  .3  significantly  reduced  the  lateral  wheel  set  forces.  Now,  it  might  seem 
a  bit  strange  to  lubricate  the  head  of  the  low  rail.  It  certainly  did  to  me  when  I  first  heard  it. 
How  do  you  achieve  that?  I  will  tell  you  one  thing  how  you  don't  achieve  it.  You  hardly  can 
achieve  it  with  wayside  lubricators.  Those  are  flange  lubricators  basically  and  they  depend  on 
flange  contact  to  pick  the  grease  up  and  carry  it  through  a  curve.  Guess  what?  You  are  not 
flanging  on  the  low  rail.  So  those  lubricators  are  largely  ineffective  in  obtaining  some  coeffi- 
cient of  friction  reduction  on  the  low  rail  head.  It  almost  has  to  be  done  with  either  a  high  rail 
mounted  system  or  locomotive  mounted  system  to  get  good  coverage  on  the  head  of  the  low 
rail. 

We  also  found  that  moderate  lubrication  on  the  low  rail  significantly  reduced  the  per- 
centage of  warped  trucks.  These  are  the  bad  actor  trucks.  So,  again,  we  see  this  symbiotic  rela- 
tionship between  rail  conditions  and  mechanical  performance.  When  the  rail  is  dry,  the  trucks 
didn't  steer.  When  the  trucks  don't  steer,  they  go  into  the  warp.  When  they  do  that,  they  are  try- 
ing to  spread  the  gauge.  We  saw  a  large  percentage  increase  with  dry  low  rail. 

Now,  I  have  a  caveat.  Rail  lubrication  must  be  closely  controlled  to  prevent  tractive  effort 
problems  as  I  said  earlier.  A  little  bit  can  be  too  bad.  If  you  go  out  there  and  slop  the  hell  out 
of  the  track  with  grease,  your  locomotives  are  going  to  start  slipping.  Then  you  are  going  to 
get  a  lot  of  flack  from  that.  So  you  have  to  balance  these  two  things.  Not  too  much  and  not  lit- 
tle but  somewhere  in  the  .3  or  .4  range  on  the  head  of  the  low  rail  should  allow  adequate  trac- 
tion, shouldn't  cause  a  problem,  yet  allow  you  to  achieve  that  significant  reduction  in  the  forces 
that  damage  your  track  structure. 

We  just  did  a  test  on  a  major  coal  hauling  route.  We  were  playing  with  the  whole  idea  of 
how  much  lubrication  will  cause  a  locomotive  to  slip.  To  be  honest  with  you,  we  found  out  that 
as  long  as  we  kept  the  lube  in  the  .3  range  or  so,  we  didn't  have  a  real  problem  with  wheel  slip 
on  the  locomotives.  So  it  can  be  achieved.  You  can  have  your  cake  and  eat  it,  too. 

Let's  move  into  profile  grinding.  What  we  are  going  to  look  at  here  is  the  very  contro- 
versial topic  that  you  have  read  about  if  you  get  Railway  Track  and  Structures  or  Railway  Age 
or  Progressive  Railroading  magazines.  They  have  all  had  articles  dealing  with  this  controver- 
sy between  profile  grinding  and  conformal.  AAR  is  saying  one  thing  and  others  are  saying 
something  else.  If  you  have  been  to  any  of  Gordon  Pachinski's  seminars  that  he  has  on  rail 
grinding,  you  can  hear  the  debate  raging  in  the  hallways  and  the  conferences  about  this  whole 
topic.  It's  a  good,  healthy  debate  but  nonetheless  there  are  people  who  have  become  polarized 
on  either  side. 

Again,  we  find  with  this  issue  you  can  almost  have  your  cake  and  eat  it,  too.  You  can  grind 
moderately  two  points  not  too  excessively  and  relieve  those  gauge  corner  stresses  and  the  TDs 
and  the  defects.  You  can  still  promote  a  fairly  good  steering  force.  However,  it  takes  good  man- 
agement to  achieve  that. 

In  our  testing,  we  looked  at  both  the  high  and  low  rail  profiles  and  we  actually  did  con- 
trolled grinding  tests.  We  came  through  a  curve  with  a  16  stone  deal  and  we  put  on  a  prescribed 
grinding  profile  and  we  very  accurately  measured  it.  We  really  controlled  what  we  were  doing. 
This  is  revenue  service  testing  by  the  way.  This  wasn't  a  laboratory  deal.  We  looked  at  mixed 
freights  and  then  some  commodities.  Profiles  were  measured  by  both  the  laser  rail  managing 
system  as  well  as  what  is  called  a  mini  prof.  A  mini  prof  is  a  handheld  electronic  rail  profile 
measuring  unit.  We  also  varied  the  lubrication  in  conjunction  with  this. 
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You  have  all  seen  one  of  these  monsters  grinding  off  your  rail.  Some  would  say  it's  a  good 
thing  and  some  would  say  it's  a  bad  thing.  Again,  this  is  one  of  those  questions  I  am  sure 
tonight  in  the  hospitality  suite  people  will  be  talking  about  whether  to  grind  or  not  to  grind  or 
how  much  should  they  grind. 

Now,  we  ground  four  different  profiles  in  the  rail.  We  started  with  a  very  conformal  new 
rail  type  profile.  This  was  fairly  new  rail  that  we  started  with.  We  only  had  a  few  months  of 
traffic  on  it.  It  still  had  a  nice  crown  and  nice  gauge  corner  to  it.  Then  we  progressively  start- 
ed to  cut  into  that  gauge  corner.  We  had  what  we  call  a  grind  number  one  which  was  a  mod- 
erate two  point  contact.  We  cut  some  of  the  gauge  corner  off  to  relieve  that  heavy  contact  stress 
that  we  are  trying  to  achieve  or  trying  to  reduce. 

Then  we  even  cut  into  what  is  called  a  severe  two  point  contact  which  some  would  advo- 
cate doing  to  really  relieve  those  gauge  corner  stresses.  We  then  came  back  and  even  with  the 
severe  two  point  on  the  high  rail  we  did  some  field  relief  on  the  field  side  of  the  low  rail.  So 
we  really  looked  at  basically  four  stages  of  rail  grinding  here.  To  quickly  take  you  through 
what  the  lingo  is,  when  we  say  conformal  or  single  point  contact  we  are  talking  essentially 
about  where  the  wheel  has  a  nice  contact  band  across  the  rail  and  the  stresses  are  relieved.  You 
can  get  a  very  high  contact  stress  right  there.  Some  would  say  we  need  to  come  in  and  do  a 
moderate  grind  where  we  cut  that  corner  a  bit  so  that  these  heavy  contact  stresses  are  elimi- 
nated and  our  defect  growth  or  shelling  or  TDs  and  things  are  minimized. 

Then  we  have  what  is  called  a  severe  two  point  contact  which  can  occur  through  either 
purposeful  grinding  to  that  profile  or  sometimes  just  revenue  wear  on  the  track  will  leave  you 
with  a  two  point  contact.  Sometimes  the  wheel  itself  with  the  hollow  of  the  wheel  can  cause 
this  severe  two  point  contact  pattern  also.  Those  are  what  people  are  guessing  about  in  the 
trade  publications  and  talking  about  in  the  hallways.  They  are  talking  about  conformal,  mod- 
erate, and  severe  two  point.  It's  what  we  are  all  talking  about. 

If  you  are  not  really  a  fan  of  rail  grinding  and  this  is  going  over  your  head,  again,  one  of 
the  prime  reasons  people  grind  the  rail  is  to  eliminate  those  high  stresses  that  can  form  on  the 
gauge  corner.  They  fatigue  the  rail  and  lead  to  internal  defects  in  the  rail.  That's  why  people 
institute  a  grinding  program.  That  is  a  very  admirable  thing.  We  have  to  do  that.  There  is  no 
question  about  it.  I  think  the  results  are  very  clear  that  if  you  don't  grind  you  are  susceptible  to 
high  defect  growth  rates. 

In  Gordon  Pachinski's  last  seminar  one  of  the  railroads  presented  some  data  on  how  they 
quit  grinding  for  a  year  because  of  a  budget  cut.  The  result  was  their  defect  growth  went  sky 
high  on  the  chart.  I  think  it's  clear  that  grinding  is  a  good  thing. 

What  we  are  talking  about  here  is  properly  managing  it.  Some  of  the  profiles  are  mea- 
sured with  the  mini  prof.  This  is  the  new  or  conformal  contact  and  we  put  a  new  AR1B  on  it. 
We  put  an  average  worn  wheel  and  a  severely  hollowed  wheel  down  and  you  will  see  a  pretty 
good  conformal  contact  with  all  three  patterns. 

These  are  the  grinds  that  we  took.  This  was  our  moderate  two  point  grind  right  here.  We 
just  set  the  stones  up  to  nick  that  corner  off.  Then  we  really  got  into  it  hard  with  the  45  degree 
stones  and  took  a  good  slash  across  it.  So  that  was  our  severe  two  point  grind  on  that  new  rail. 

To  show  you  some  new  contact  geometry,  this  is  a  new  wheel  on  the  severe  two  point 
grind.  We  did  not  have  any  contact  on  the  gauge  corner.  This  is  the  average  worn  wheel  that 
gets  a  little  more  conformal  to  that  grind.  This  is  a  severe  hollow  which  goes  back  to  two 
point  contact.  On  the  low  rail  with  some  field  side  relief  on  the  low  rail  we  are  not  getting  any 
contact  except  for  maybe  the  severe  hollowed  wheel.  Again,  on  the  low  rail  what  we  are  try- 
ing to  do  is  keep  our  forces  somewhere  on  the  ball  or  center  of  the  low  rail.  We  don't  want  them 
out  on  the  field  side.  We  are  trying  to  keep  the  forces  off.  When  you  get  a  hollow  wheel  way 
down  it  will  inevitably  move  it  out  there. 


96 
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Maximum  and  Average  Lateral  Force 
Loaded  South  Bound  Trains 
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Test  Summary 

Tests  1,3,5:  New  rail,  lubed  rail.  20  mph 

Test  8:  New  rail,  dry  rail,  15  mph 

Tests  10, 11:  New  rail,  dry  rail,  10  mph 

Test  16:  New  rail,  dry  rail,  15-20  mph 

Test  17:  New  rail,  dry  rail,  10-15  mph 

Tests  19. 20, 28:  New  rail,  dry  rail  10  mph 

Test  35:  Moderate  2  pt  contact,  dry  rail.  10  mph 

Tests  45, 46:  Severe  2  pt  contact,  dry  rail  10  mph 

Tests  49, 52. 53:  Severe  2  pt  contact,  low  rail  field  side  grind,  dry  rail,  10  mph 

Test  55:  Severe  2  pt  contact,  low  rail  field  side  grind,  lubed  rail.  10  mph 
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Teat  Summary 

Testa  1,3,5:  New  rail,  lubed  nil,  20  mph 

Test  8:  New  rail,  dry  rail,  15  mph 

Tests  10, 1 1:  New  nil,  dry  rail,  10  mph 

Test  16:  New  rail,  dry  nil,  15-20  mph 

Test  17:  New  rail,  dry  rail,  10-15  mph 

Tests  19, 20, 28:  New  rail,  dry  rail,  10  mph 

Test  35:  Moderate  2  pt  contact,  dry  rail,  10  mph 

Tests  45, 46:  Severe  2  pt  contact,  dry  rail,  10  mph 

Tests  49,  52,  S3:  Severe  2  pt  contact,  low  rail 

Held  aide  grind,  dry  rail,  10  mph 
Test  55:  Severe  2  pt  contact,  low  nil  field  aide  grind, 
lubed  rail,  10  mph 
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We  use  the  old  spray  paint  trick  to  visually  show  what  we  are  talking  about.  This  is  the 
new  rail  and  you  get  that  conformal  wear  band  right  on  the  gauge  corner.  This  promotes  good 
steering  from  the  trucks,  no  doubt  about  it,  but  that  conformal  wear  band  centered  there  is 
going  to  lead  to  defect  growth.  So  you  have  to  do  something  about  that  to  moderate  it  a  bit. 

Then  we  come  back  with  a  first  grinding  where  we  widen  or  take  a  cut  off  the  gauge  cor- 
ner. We  moved  the  contact  band  more  across  the  entire  gauge  face  of  the  high  rail.  On  the  low 
side  before  we  did  any  grinding  we  were  having  contact  from  the  gauge  corner  clear  over  to 
the  field  side  of  the  low  rail.  Again,  a  lot  of  wheels  are  running  out  here  because  they  are  hol- 
low worn.  That  is  not  desirable.  We  want  to  keep  it  centered. 

Here  is  the  severe  two  point  contact  that  we  ground  into  the  high  rail  after  a  couple  train 
passes.  You  will  see  a  lot  of  contact  band  clear  across  the  face.  So  we  succeeded  with  that 
severe  two  point  contact  in  moving  the  contact  across  the  whole  rail.  But  look  what  else  we 
have  done.  These  are  metal  flakes.  Those  are  your  assets  going  down  the  drain.  Again,  we  see 
that  when  we  grind  severe  two  point  contact,  we  do  spare  that  gauge  corner  but  we  also  do 
something  else.  We  tend  to  wear  the  rail  out  faster  especially  on  the  gauge  corner.  That  wear 
is  shown  as  all  these  metal  flakes  because  when  we  lose  the  contact  on  the  gauge  corner  we 
don't  promote  gauge  steering. 

With  this  severe  two  point  contact  band  that  is  just  an  antidote  I  saw  for  the  first  time  with 
my  own  eyes  this  phenomenon  that  had  been  described  to  me.  Maybe  some  of  you  who  have 
worked  the  late  hours  have  seen  this  occur  where  train  wheels  are  throwing  sparks  from  poor 
curving  performance. 

I  come  from  down  south  and  I  have  had  two  derailments  now  where  we  have  had  farm- 
ers who  I  have  been  involved  with  say  that  when  they  saw  the  train  coming  through  they  saw 
sparks  coming  from  the  wheels.  What  do  you  actually  think  of  when  you  hear  about  sparks 
coming  from  the  wheel?  I  know  you  are  not  mechanical  guys  but  you  think  of  brakes.  You 
think  of  dragging  or  sticking  brakes  or  something  like  that.  That  is  what  we  thought.  But  it's 
like  the  UFOs.  It's  always  two  guys  from  Mississippi  with  a  little  Jack  Daniels  who  spot  the 
UFOs.  We've  always  been  a  little  suspicious  of  these  farmers  who  said  they  saw  sparks  flying 
out  because  we  never  saw  the  dragging  brake  shoe  or  wheel  tread  buildup  or  any  of  those  com- 
mon signs.  But  I  have  had  two  derailments  involving  rail  rollover  where  we  have  eye  witness- 
es say  they  saw  sparks  coming  from  under  the  wheels.  When  I  ground  this  severe  contact  pat- 
tern on  this  rail,  it  was  in  the  evening  and  I  did  see  the  same  phenomenon.  They  were  little 
sparks  emanating  from  a  very  severely  flanging  wheel  set. 

So  the  relationship  between  severe  two  point  contact  and  poor  curving  performance  is 
pretty  well  documented.  But  it  does  show  the  defect  growth.  There  is  no  question  about  it. 

This  is  after  we  ground  the  low  rail  a  bit  and  we  relieved  the  field  side  of  the  low  rail.  We 
moved  that  contact  patch  right  down  the  center  again  which  is  where  it's  desirable  on  the  low 
rail.  So  a  little  can  of  spray  paint  will  tell  you  a  lot  about  how  your  wheels  are  behaving  if  you 
don't  have  a  fancy  profile  reader  and  all  that  stuff. 

Let's  look  at  some  results  and  graphs  and  go  back  to  the  mathematics.  We  have  to  use 
mathematics  to  level  the  playing  field.  What  we  are  looking  at  here  are  maximums  and  aver- 
age lateral  forces  for  loaded  trains.  The  reds  are  the  average  forces  and  the  blues  are  the  max- 
imum force  recorded  for  each  train.  We  are  basically  in  a  conformal  contact  zone.  We  started 
to  move  into  the  moderate  grind  and  then  into  these  two  tests  with  a  severe  two  point  contact 
grinding  pattern.  You  can  see  the  severe  two  point  contact  on  the  rail.  We  had  lateral  forces 
approaching  30,000  or  30  kips.  That  is  right  in  the  threshold  of  gauge  spreading  as  far  as 
derailment  goes  when  you  are  getting  upwards  of  30  kips.  If  you  take  two  or  three  trucks  in  a 
row  at  the  30  kip  level,  you  had  better  call  the  wrecker  out  there  because  the  track  is  going  to 
roll  at  the  lead.  The  two  point  contact  grinding  does  not  do  very  well. 

If  you're  saying  you're  grinding  two  point  contact,  what  are  you  going  to  do?  Here  is  the 
good  news,  folks.  This  chart  shows  a  severe  two  point  grind  with  proper  rail  lubrication.  By 
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just  a  little  bit  of  rail  lubrication  on  the  low  rail  with  that  two  point  grind  you  bring  that  force 
down  to  half  or  40  percent  or  so  of  what  they  were.  Again,  that  relationship  is  grinding  to 
lubrication.  It's  a  very  definite  trend.  It's  one  that  I  think  we  have  proven  time  and  again  to  be 
effective. 

Here  are  a  few  more  statistics  for  you.  This  is  the  percentage  of  warp  trucks  in  the  train. 
These  are  trucks  that  are  not  steering.  These  are  trucks  that  go  into  that  cockeyed  position.  We 
can  measure  those  as  well.  We  would  see,  again,  the  same  trend  with  conformal  contact  or 
moderate  contact,  10  or  15  percent  of  the  trucks  are  warped.  You  go  into  that  severe  two  point 
grind,  and  approximately  80  percent  of  the  trucks  were  warped.  So  these  are  trucks  that  oth- 
erwise would  curve  okay  except  when  you  don't  provide  that  steering  moment  for  them.  They 
then  go  into  a  warped  mode. 

Again,  the  relationship  between  mechanical  and  track  is  very  clear.  That  is,  if  we  lubri- 
cate we  can  bring  that  last  band  down  to  zero.  That  is  a  severe  grind  with  proper  lubrication 
and  we  eliminated  truck  warp  on  a  severe  two  point  grind.  The  L  over  V  ratios  are  again  con- 
formal.  Moderate  two  point  contact,  severe  two  point  contact,  and  then  we  come  back  to  lubri- 
cation bringing  everything  back  down. 

So  we  looked  at  it  from  the  standpoint  of  L  over  V  ratio  which  is  your  over  rolling 
moment  on  the  rail.  We  looked  at  lateral  forces.  We  looked  at  it  from  percentage  of  warped 
truck.  Any  way  you  cut  the  deck  it  comes  back  to  that.  As  you  cut  that  gauge  corner  off,  you 
cause  the  trucks  not  to  steer  as  well.  But  the  saving  grace  is  if  you  properly  lubricate  you  can 
come  back  and  bring  the  forces  back  down. 

If  you  like  statistics,  again,  these  are  the  statistical  plots.  The  blue  line  which  is  case  num- 
ber three  is  a  severe  two  point  contact  with  dry  rail.  Statistically  that  is  the  worst  acting  situa- 
tion out  here.  This  low  case  is  the  well  lubricated  rail  with  severe  two  point.  We  kept  all  our 
forces  basically  at  about  14,000  or  15,000. 

What  are  the  conclusions  on  rail  grinding?  Moderate  gauge  corner  relief  increased  the  lat- 
eral force  10  percent.  Severe  two  point  contact  increased  it  by  40  percent.  When  we  cut  the 
field  side  of  the  low  rail  back,  we  brought  them  back  10  percent.  Moderate  lubrication  of  the 
low  rail  even  brought  the  severe  back  and  reduced  it  40  percent.  It  brought  it  way  back  to 
where  it  should  be. 

Also,  the  field  side  relief  of  the  low  rail  reduced  the  rail  rollover  turnover  moment.  That 
gets  back  to  the  fact  that  moving  that  vector  back  towards  the  center  of  the  low  rail  improves 
the  odds  that  the  low  rail  will  stay  upright. 

As  I  noted,  severe  two  point  contact  caused  excessive  flanging  and  accelerated  wear  of 
the  gauge  face. 

Now  I  have  some  other  issues  and  these  are  good  topics  for  some  late  night  discussion. 
We  must  consider  the  wheel  wear  contact  stresses  that  are  grinding  strategy.  Folks  like  Gordon 
Pachinski  and  others  out  there  who  work  in  this  area  will  tell  you  that  you  can  achieve  the 
happy  balance  or  the  happy  medium  with  proper  management.  Rail  defect  development  must 
be  monitored  with  the  grinding  program  to  ensure  that  we  are  not  getting  into  a  high  TD 
fatigue  defect  rate  or  something  like  that. 

Accelerated  gauge  face  wear  must  be  balanced  against  reduction  of  defect  growth  in  a 
grinding  strategy  and  I  would  say  there  is  still  more  work  remaining  on  this  very  controversial 
topic.  As  we  speak  we  are  still  doing  research  on  it  ourselves.  I  know  Pueblo  is  doing  research 
on  it  and  probably  some  of  your  other  railroads  are  researching  it  as  well.  But  this  whole  idea 
of  rail  grinding  is  a  delicate  balance  between  good  and  evil.  It's  an  area  where  if  you  do  it  prop- 
erly, just  to  reiterate,  I  think  you  can  have  your  cake  and  eat  it  too  with  rail  grinding  with  a 
good  judicial  program. 

Now  for  my  final  conclusions.  Curving  performance  is  a  complex  mechanism  requiring 
a  system  solution.  This  isn't  a  track  problem.  This  isn't  a  mechanical  problem.  It  isn't  an  oper- 
ational problem.  This  involves  all  three  disciplines.  But  you  in  the  room  here  can  do  your  part 
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of  it  and  you  have  seen  that  your  part  can  do  a  lot  to  minimize  these  forces.  We  can't  do  a  whole 
lot  unfortunately  about  the  wheels  out  there.  You  can  cry  about  mechanical  problems  and  this 
and  that,  but  let  me  tell  you  those  wheels  are  legal.  The  mechanical  guys  can't  change  a  hol- 
low worn  wheel  out  and  bill  and  the  owner  for  it.  He  has  got  to  run  those  wheels.  They  are 
legal  wheels.  However  if  they  are  hollowed  out,  we  know  they  are  going  to  lead  to  adverse  per- 
formance. 

There  are  things  that  we  can  do  with  our  assets,  the  track  structures,  to  minimize  the 
effects  of  those  wheels.  Proper  control  of  high  and  low  rail  profile  can  minimize  the  develop- 
ment of  lateral  wheel  rail  forces.  We  have  seen  that.  Preventative  grinding  can  minimize  con- 
tact stress  and  wear  rates.  I  think  those  of  you  who  grind  are  well  aware  of  that  factor  as  well. 

Before  beginning  a  grinding  program,  I  would  ask  that  you  ensure  the  curve  geometry  is 
correct.  That  is  your  alignment  and  elevation  in  the  curve.  One  of  the  worst  things  you  can  do 
is  say  we  need  to  grind  and  call  Pandrol  up  or  whomever,  go  out  there  and  start  grinding.  You 
then  find  out  your  curve  is  overelevated  or  underelevated.  This  is  going  to  affect  the  whole  way 
that  those  wheels  impinge  upon  the  rail.  So  get  your  curved  geometry  correct  first.  Get  your 
elevations  correct  and  then  start  your  grinding  program. 

A  consistent  and  monitored  low  rail  lubrication  program  is  essential.  Again,  I  would  come 
back  to  the  thought  I  believe  a  high  rail  mounted  type  system  is  the  best  way  right  now  to  do 
it  unless  we  see  some  major  changes  in  locomotive  flange  lubrication  technology.  Norfolk 
Southern  is  experimenting  with  a  very  interesting  idea  of  what  they  call  a  consumable  lubri- 
cant where  the  third  or  fourth  locomotive  in  the  consist  or  the  trail  locomotive  in  the  consist  is 
applying  a  consumable  lubricant  to  the  top  of  the  rail.  After  80  or  90  cars,  this  will  be  worn 
away.  So  the  next  train  that  comes  along  will  see  clean  rail  again.  That  is  a  very  intriguing  idea 
and  I  think  they  are  having  some  success  with  that.  We  may  see  more  development  of  that  kind 
of  thing. 

Whatever  you  do  if  you  are  going  to  grind  rail,  by  all  means  get  some  lubrication  down 
immediately  after  that  grinder  goes  through.  I  am  talking  about  immediately.  Not  two  days  or 
three  days  later,  but  within  ten  minutes.  Get  some  lubrication  down  on  that  freshly  ground  rail. 
Because  when  you  grind  rail,  you  dry  it.  You  dry  it  really  good.  You  get  it  up  in  the  .6  coeffi- 
cient range  and  the  next  train  through  there  is  going  to  really  try  to  spread  gauge. 

We  have  had  a  number  of  derailments  after  the  rail  grinder  was  put  on  the  side  track  and 
the  first  train  through  spread  gauge  on  us.  I  have  had  two  or  three  like  that.  If  you  are  grind- 
ing by  all  means  get  a  lubricator  out  there  immediately  behind  the  rail  grinder  and  get  that  rail 
greased  up  so  that  the  trains  aren't  getting  into  trouble. 

A  conformal  to  moderate  two  point  contact  on  the  high  rail  can  minimize  your  lateral 
wheel  set  forces.  A  moderate  relief  on  the  field  side  reduces  the  low  rail  rollover  moment.  As 
I  said,  a  high  rail  mounted  lubricator  is  required  to  get  this  low  rail  lubrication  done  properly. 
It  can't  be  done  by  wayside  lubricators.  Locomotive  flange  lubricators,  when  they  work,  just 
do  a  really  good  job  with  the  present  technology. 

Now,  as  I  said  at  the  start  of  my  program,  there  are  six  things  that  must  occur  for  rail  to 
roll  and  I  am  going  to  finish  up  with  that  sixth  item  which  is  rail  restraint.  I  have  just  a  few 
remarks  because  this  is  your  bailiwick. 

You  are  out  there  maintaining  track  and  these  are  the  things  that  you  can  do  on  the  rail 
restraint  side.  Forget  all  this  other  stuff.  You  aren't  grinding.  You  aren't  lubricating.  The  wheels 
are  bad.  The  trucks  are  bad.  The  operating  department  is  running  under  balance  speed.  Woe  is 
me.  The  ultimate  thing  you  can  do  is  make  sure  your  rail  is  heavily  restrained.  Obviously  the 
best  would  be  an  elastic  fastening  system  but  not  all  track  warrants  that.  If  you  have  a  cut  spike 
track,  what  can  you  do  out  there  to  prevent  the  rail  ultimately  from  rolling? 

Well,  when  we  talk  about  poor  rail  restraint  we  talk  about  these  things.  We  talk  general- 
ly about  cut  spikes  and  wood  ties  and  spike  killed  ties,  web  ties,  soft  wood  ties,  raised  spike 
conditions,  insufficient  spike  patterns  or  single  shoulder  plates.  I  would  say  raised  spikes  is  the 
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issue  that  I  see  a  lot  that  preexists  before  the  rail  rolls.  Every  train  as  you  see  is  trying  to  cant 
that  rail  and  push  it  out.  When  you  get  the  spike  head  up  about  a  half  an  inch  or  more,  you 
pretty  well  kiss  it  goodbye  as  far  as  providing  any  rollover  restraint  to  the  rail.  It's  pretty  well 
gone  once  it  gets  up  half  an  inch.  I  have  had  roadmasters  say,  "Well,  that's  normal.  We  have  a 
lot  of  spikes  that  high."  Well,  that's  not  a  good  situation.  Spikes  need  to  be  down.  Again,  you 
want  some  breathing  room  in  there  but  you  don't  want  them  up  a  half  inch  or  three  quarters  of 
an  inch  because  they  have  probably  lost  their  rail  rollover  ability  at  that  point. 

This  is  our  old  buddy  the  cut  spike.  A  lot  of  the  throat  cutting  that  occurs  is  a  sign  of 
excessive  fatigue  in  the  spike.  We  have  even  had  cases  a  few  years  ago  of  a  bunch  of  broken 
spikes  occurring.  When  you  start  to  throat  cut  a  spike,  it's  a  sign  that  it's  wearing.  It  might  be 
spike  killing  the  tie  as  well. 

Here  is  our  familiar  spike  kill  condition.  When  I  say  raised  spikes,  I'm  talking  about 
spikes  that  are  up.  We  also  have  the  differential  condition  here.  There  are  some  split  ties  and 
tie  ends  that  are  split.  The  splits  come  right  into  the  tie  area.  If  that  rail  wants  to  roll  or  tries  to 
roll  these  spikes  are  largely  ineffective  once  they  get  into  that  condition. 

This  is  our  example  of  a  spike  killed  soft  wood  tie.  There  are  largely  rounded  out  holes 
found  in  this  situation.  The  spikes  are  probably  pretty  loose  in  the  tie. 

The  differential  plate  cutting,  again,  I  mentioned  to  you  earlier.  When  you  have  the  plate 
sitting  pretty  proud  on  the  tie,  our  forces  are  such  that  our  loads  are  out  somewhere  but  as  we 
differentially  cant  that  rail  it  moves  that  point  of  load  application  way  out.  That  is  your  rollover 
moment  protection.  It's  much  smaller  at  one  location  than  it  is  at  another.  So  it  only  takes  a  bit 
of  rail  canting  to  really  set  you  up  for  a  potential  rollover. 

Here  is  a  tie  plate  that  is  standing  proud  on  the  gauge  corner  but  out  on  the  field  side  it 
has  pretty  well  had  it.  It  is  really  canting. 

Here  you  see  heavy  cutting  on  the  field  side  and  not  much  on  the  gauge  side. 

Now  to  finish  up,  prevention  of  rail  rollover  is,  as  I  said,  a  systems  problem  out  there. 
Ironically  we  must  have  many  contributory  factors  coming  together  at  the  same  point  in  time. 
Rarely  can  I  find  a  single  event  to  blame.  As  a  derailment  investigator,  everybody  wants  me  to 
name  a  single  item.  I  have  to  tell  management  that  it  isn't  that  simple.  There  are  three  or  four 
things  out  there  that  are  happening.  They  don't  like  to  hear  that,  but  we  have  to  understand  as 
managers  that  it  is  a  system  problem  and  there  are  a  series  of  factors  involved. 

There  is  a  probabilistic  element  in  the  occurrence  of  rail  rollover.  I  can't  explain  it.  How 
do  we  get  two  or  three  bad  trucks  in  a  row  or  the  rail  is  extremely  dry  this  morning,  et  cetera, 
but  all  these  things  come  together.  There  is  a  probabilistic  element  in  it.  Whenever  we  have 
probabilistic  elements,  we  have  to  deal  with  risk  minimization.  To  minimize  risk  we  have  to 
attack  it  on  all  fronts.  We  have  to  attack  it  on  the  track  side.  That  would  be  specifically  lubri- 
cation, grinding,  restraint,  tie  condition,  et  cetera.  Mechanical  fellows  are  working  on  these 
things,  believe  me.  They  have  learned  their  lesson  about  side  bearing  clearance,  center  plate 
lubrication,  and  wheel  profile,  and  the  things  that  they  need  to  do  and  they  are  working  on 
those.  I  deal  with  those  folks  a  lot.  So  I  know  there  are  efforts  there. 

We  continually  work  with  operating  departments  trying  to  optimize  curve  speeds  so  that 
we  are  not  running  considerably  over  or  under  balance  in  a  curve.  Those  are  the  three  things 
that  we  have  to  manage. 

That  brings  me  to  my  time  limit.  Ken.  I  would  be  happy  to  address  any  questions  from 
the  audience. 

Member:  How  do  you  lubricate  the  high  rail  with  a  high  rail  mounted  system  when  you 
can't  get  track  time? 

Mr.  Wolf:  I  agree  that  this  is  a  real  problem.  You  take  some  of  these  real  heavy  density 
corridors  like  the  North  Platte  Sub  on  Union  Pacific  or  Crawford  Hill  on  Burlington  Northern 
and  some  of  these  places  that  have  really  heavy  density  traffic  and  it's  a  problem. 

We  found  in  tests  in  some  of  these  areas  that  rail  will  dry  out  after  three  or  four  coal  trains. 
So  it  is  a  very  difficult  problem.  I  think,  though,  that  if  the  solution  comes  from  management 
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and  not  just  from  the  track  side,  but  if  operations  realize  the  significant  savings  that  a  good 
lubrication  program  is  getting  you  might  be  able  to  squeeze  a  high  rail  inspection  trip  in  there. 

Now,  another  promising  development  is  better  locomotive  mounted  lubrication  systems. 
We  had  a  few  activities  on  this  front.  As  I  said,  in  essence  one  is  playing  with  this  idea  right 
now  and  I  think  ultimately  a  locomotive  mounted  system  with  some  smarts  in  it  such  as  a  com- 
puter maybe  that  knows  the  trail  unit  and  things  like  that  will  ultimately  be  the  way  to  achieve 
this.  But  that  isn't  for  everybody  and  it  relies  on  locomotives.  You  know  how  bad  those 
mechanical  guys  are  at  maintaining  stuff.  So  it  may  not  get  done  as  well  as  we  like.  I  don't 
know.  I  wish  I  had  a  good  answer  for  that  one.  It's  something  you  have  to  work  with  your  dis- 
patcher on. 

Member:  We  had  locomotive  mounted  lubricators  in  the  past  ten  years  and  they  did  good 
job  but  then  the  maintenance  has  kind  of  fallen  off. 

Mr.  Wolf:  I  would  agree  with  that.  I  have  seen  Conrail  put  a  number  out  a  few  years  ago 
in  a  paper  that  they  had  studied  their  locomotive  fleet.  I  think  over  half  or  50  percent  of  the 
lubricators  were  not  working  or  were  turned  off  on  their  locomotives.  This  is  a  fact  of  life. 
That's  why  I  say  you  can't  do  it  entirely  with  the  track  side  or  high  rail.  You  need  all  three  of 
those  things  working  together.  Locomotives  can  do  a  pretty  good  job  if  they  are  maintained. 
The  other  problem  is  engineers  get  on  these  high  adhesion  locomotives.  If  you  have  ever  rid- 
den one  of  these  big  Macs  or  these  AC  units  that  are  out  there  now,  their  wheel  creep  and  con- 
trol system  will  cause  a  bit  of  shuddering  in  the  engine.  An  old  head  engineer  thinks  that's 
wheel  slip.  What  is  the  first  thing  he  does?  He  cuts  the  lubricators  off.  That's  just  the  way  the 
system  works. 

It's  an  educational  program.  Again,  it  must  come  from  management  because  as  you  said 
you  get  your  four  or  five  percent  fuel  savings.  Who  gets  that?  The  transportation  department. 
Who  maintains  the  flange  lubricators?  The  mechanical  guys.  So  you  go  figure.  That's  why  it 
isn't  as  good  as  we  like. 

Member:  On  the  issue  of  lubrication  we  have  been  doing  some  very  interesting  work  in 
the  last  year  or  two  concerning  the  point  you  brought  up  in  the  presentation  on  moderate  lubri- 
cation and  the  concern  of  putting  too  much  on  and  that  you  lose  your  propulsion  with  the  loco- 
motives. What  we  are  doing  is  some  work  with  Dr.  Calusic  of  the  National  Research  Council 
who  has  come  up  with  the  various  types  of  what  are  called  friction  modifiers.  These  have  very 
specific  windows  of  coefficients  of  friction.  Recently  they  have  a  liquid  version  of  that.  What 
you  can  do  with  one  of  the  versions  which  is  the  immediate  level  is  you  don't  have  to  worry 
about  over  applying  like  you  would  with  traditional  types  of  grease.  It  gives  you  an  operating 
ratio  of  say  between  .2  and  .3  regardless  of  how  much  you  put  on. 

I  think  you  intentionally  want  to  over  apply  because  that  would  keep  them  cold. 

The  other  thing  we  have  noticed  that  we  don't  think  many  people  bring  up  in  these  types 
of  discussions  is  a  big  benefit  not  only  the  reduced  lateral  forces  which  in  themselves  is  a  big 
factor  but  also  the  reduced  factor  or  impact  that  it  has  on  pocket  rail  wear.  Imagine  if  you  only 
have  half  or  20  percent  of  the  lateral  forces.  Those  scuffing  types  of  marks  that  we  saw  on  the 
slides  don't  happen  to  the  same  extent.  So  your  vertical  wear,  not  just  the  gauge  wear,  we  see 
the  particles  coming  down,  is  affected.  You  are  obviously  not  wearing  your  rail  especially  in 
the  low  rail.  We  found  it's  a  big  impact. 

One  other  comment  that  I  think  is  very  important  and  I  would  very  much  like  to  have 
people  take  back  to  their  railway  offices  and  tell  the  people  at  higher  levels  is  this  issue  of  one 
and  two  point  contact.  For  some  reason,  it  appears  as  though  most  people  think  there  is  only 
two  things.  They  have  a  one  point  grinding  or  two  point  grinding.  That  is  not  the  whole  story. 
What  is  available  besides  this  is  what  is  called  strong  two  point  contact.  It's  the  whole  multi- 
tude of  two  point  contact  all  the  way  down  to  the  point  where  we  have  only  one  form.  The 
type  of  grinding  that  we  are  recommending  and  other  people  are  adopting  is  like  a  very  sub- 
tle or  weak  two  point  contact.  That  is  a  whole  different  ball  of  wax  than  this  strong  two  point 
contact. 
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Unfortunately  I  think  there  are  a  lot  people  who  don't  understand  that.  So  we  are  trying 
to  make  people  aware  of  a  very  big  difference  of  strong  and  weak  two  point  contact,  actually 
weak  to  the  point  where  you  are  almost  on  one  point.  You  are  just  relieving  the  gauge  corner 
enough  to  get  the  benefits  of  the  steering  but  to  relieve  the  high  contact  stresses. 

Mr.  Wolf:  Those  are  some  excellent  points.  I  hope  that's  the  one  message  that  you  take 
from  my  presentation.  We  are  not  in  a  polarized  environment  either.  We  grind  conformal.  We 
grind  two  point.  That  is  the  way  the  publications  put  it  sometimes.  But  Gordon  said  there  is  a 
big  gray  band  in  between  and  that  is  so  true.  We  saw  that  you  can  grind  that  conformal.  You 
still  achieve  good  steering  and  I  hope  you  reduce  those  contact  stresses.  But  you  have  to  mon- 
itor it  on  your  own  railroad  to  be  sure.  So  I  think  there  is,  as  Gordon  said,  a  little  ground  in 
there  where  everyone  can  be  happy  with  that. 

He  is  so  right  on  the  vertical  wear  as  well.  If  you  reduce  those  lateral  scuffing  forces  or 
creep  forces,  you  will  also  save  that  low  rail  from  being  flattened  out. 

I'll  end  it  here  and  I  do  thank  you. 

President  Koff:  I  do  so  much  appreciate  your  coming  down  again,  Gary.  Thank  you. 
(Applause) 

As  I  said,  I  do  enjoy  this  topic  and  the  topic  of  managing  our  rail  assets.  Now  building  a 
little  bit  on  what  we  talked  about  this  session  just  now  with  Gary,  you  will  see  on  the  green 
sheets  for  next  year  there  is  a  topic  in  there  called  changes  in  under  balance.  What  this  refers 
to  is  not  changes  in  the  under  balance  formula,  but  it's  changes  that  we  all  see  in  the  applica- 
tion of  that.  It  is  also  how  it's  going  to  relate  to  how  we  are  going  to  manage  our  rail  and  what 
the  implications  are  of  running  a  wider  band  of  under  balances  on  our  properties. 

So  thank  you  again,  Gary. 

Our  next  speaker  is  Bob  Kramer.  He  is  vice  president  of  world  sales  and  marketing  for 
Fairmont  Tamper.  Bob  also  serves  as  this  year's  president  of  REMSA.  We  really  appreciate 
him  being  here  at  our  conference  today  as  we  do  appreciate  the  hospitality  we  share  with 
REMSA.  We  share  a  partnerlike  relationship  in  a  number  of  the  things  we  try  to  do  here  at  the 
conference. 

I  am  trusting  Bob  will  speak  to  a  couple  of  those  things.  I  ask  you  to  welcome  him  here 
with  us  today.  (Applause) 


INNOVATIONS  IN  WORK  EQUIPMENT 

Bob  Kramer 

Fairmont  Tamper 

Good  morning.  As  your  agenda  says,  I  am  Bob  Kramer  with  Fairmont  Tamper.  I  am  here 
today  not  on  behalf  of  Fairmont  Tamper,  but  on  behalf  of  REMSA.  I  have  had  the  honor  of 
being  REMSA  president  for  the  last  six  months. 

My  presentation  today  is  not  going  to  be  about  new  products  or  new  specific  technolo- 
gies. I  am  not  going  to  stand  here  at  the  podium  and  run  through  slides  of  new  plow  designs 
or  work  heads  on  tampers  or  seats  for  your  operators.  Those  are  all  good  topics,  but  I  would 
bet  that  most  of  you  when  you  have  been  back  home  or  out  on  the  track  have  already  had  those 
sales  presentations.  You  have  heard  a  lot  from  the  suppliers  about  their  individual  technologies. 

What  I  would  like  to  do  today,  though,  as  president  of  REMSA,  is  take  this  opportunity 
to  talk  about  the  suppliers  themselves  and  the  roles  the  associations  play  in  our  industry.  All 
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of  the  actions  and  all  of  the  work  that  all  the  suppliers  do  are  really  there  to  serve  your  indus- 
try needs  to  make  your  jobs  easier,  safer,  and  more  productive.  Too  often  in  today's  environ- 
ment it  becomes  easy  for  both  suppliers  and  customers  to  forget  that  neither  succeeds  without 
the  other.  As  the  North  American  railway  industry  and  supplier  association  grow  and  react  to 
the  changing  environment,  all  parties  must  be  involved  and  prepared  to  cooperate  and  com- 
municate to  work  towards  common  goals. 

I  would  like  to  take  this  opportunity  to  talk  a  bit  about  how  I  believe  suppliers,  REMSA, 
and  our  other  sister  trade  organizations  fit  into  this  picture  and  specifically  some  of  REMSA's 
plans  for  the  future. 

Since  I  am  a  sales  and  marketing  type,  I  tend  to  think  of  presentations  in  terms  of  cus- 
tomer needs  and  benefits  and  what  are  the  costs  involved  in  obtaining  those  benefits.  I  would 
like  to  spend  the  next  1 5  minutes  or  so  talking  about  what  I  see  are  the  needs  of  the  industry 
that  REMSA  and  the  other  trade  associations  in  our  business  have  tried  to  address  and  why 
there  are  trade  associations.  How  have  we  addressed  these  needs  specifically  and  what  are  the 
costs  incurred  to  gain  those  benefits?  How  do  you  individually  and  your  companies  as  a  whole 
actually  benefit  from  some  of  these?  Finally,  just  as  Roadmasters,  B&B,  and  AREA  are  tak- 
ing a  proactive  position  in  industry  changes,  so  too  is  REMSA.  I  would  like  to  give  you  my 
thoughts  about  how  things  are  changing  and  what  our  plans  are  for  the  future  and  how  we 
intend  to  react. 

With  respect  to  the  first  topic  of  what  the  needs  are  that  I  believe  were  fulfilled  by  sup- 
pliers and  associations,  perhaps  the  easiest  way  to  answer  this  question  is  for  you  to  ask  your- 
selves what  do  you  need  to  get  your  job  done  the  best  that  you  can?  There  are  certainly  lots  of 
answers  to  this  question  but  in  my  view  the  primary  theme  has  to  be  centered  on  education  and 
information.  None  of  us  can  work  in  a  vacuum.  Knowing  what  is  going  on  around  us  is  a  daily 
requirement.  Keeping  up  to  date  on  new  technologies,  the  best  practices,  and,  yes,  even  the 
mistakes  the  guy  next  door  made  are  all  important  facts  that  we  have  to  have  in  order  to  do  our 
jobs  well.  We  must  provide  constant  improvement.  That's  required  by  the  business  today. 

Providing  a  means  and  a  forum  for  communicating  these  issues  is  another  need  fulfilled 
by  suppliers  and  associations.  All  of  the  information  in  the  world  is  of  no  use  if  there  is  no 
means  by  which  to  provide  the  communication  and  spread  these  good  words  about  the 
advances  in  technologies  and  things  of  that  nature. 

The  third  item  is  resources  or  more  precisely  the  lack  of  sufficient  resources.  This  is  a 
growing  factor  within  our  industry  today.  I  am  positive  that  everyone  in  this  room  has  been 
asked  on  a  daily  basis  to  do  more  with  less.  Just  as  technology  and  the  need  for  more  educa- 
tion grows,  the  resources  of  time  and  manpower  necessary  to  fulfill  these  requirements  dimin- 
ishes. Don't  we  find  ourselves  all  asking  or  wishing  that  there  were  more  than  24  hours  in  a 
day  to  get  our  job  done. 

Another  area  and  one  which  is  often  overlooked  or  at  least  hidden  from  our  day-to-day 
activities  until  the  inspector  comes  around  is  government  involvement.  The  federal  govern- 
ment needs  our  industry  input  as  it  formulates  its  policies  and  procedures  covering  everything 
from  work  rules  to  equipment  specifications.  We  need  to  promote  to  the  government  what  our 
requirements  are  and  what  is  going  to  be  best  for  our  industry  as  a  whole.  Their  policies  affect 
your  daily  activities  on  track  and  the  cost  of  equipment  and  business  that  is  going  to  be  gen- 
erated from  outside  the  borders  of  the  United  States.  Too  often  we  focus  just  on  what  is  going 
on  in  North  America.  Our  businesses  are  affected  a  lot  by  what  goes  on  outside  of  our  borders. 

Finally,  the  most  common  thought  that  may  come  to  mind  when  REMSA  is  mentioned  is 
sponsor  of  events  such  as  the  coffee  bars  that  we  have  had  here,  the  hospitality  suites,  and  the 
cocktail  parties.  Certainly  these  are  events  that  are  fun  and  relaxing.  In  my  opinion,  though, 
they  are  also  one  of  the  better  way  to  promote  informal  communications  and  ideas.  It  is  easy 
to  say  that  these  are  extracurricular  activities  and  maybe  outside  of  our  work,  but  how  often  do 
you  stand  at  these  functions  and  not  talk  about  railroading?  Whether  we  like  it  or  not,  our 
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industry  is  a  very  close-knit  group  of  people.  Railroaders  tend  to  talk  about  railroading.  We  are 
a  pretty  boring  bunch  in  that  respect. 

So  these  are  the  five  needs  that  I  see  as  being  required  by  the  industry  and  that  we  address 
as  an  association  and  our  suppliers  do  as  individuals. 

Now  that  I  have  talked  a  little  bit  about  the  potential  needs,  let  me  spend  a  few  minutes 
talking  about  REMSA  since  that  is  the  organization  that  I  am  obviously  associated  with  and 
how  our  trade  association  tries  to  fulfill  those  needs. 

Just  as  your  organizations  have  had  a  long  and  venerable  history,  so  has  REMSA. 
REMSA  as  a  formal  organization  was  incorporated  in  1965,  but  that  was  the  putting  together 
of  several  other  organizations  that  had  been  around  for  quite  a  long  time.  One  was  the  National 
Railway  Appliance  Association  started  in  1936,  Track  Supply  Association  which  began  in 
1910,  and  finally  the  Bridge  and  Building  Supply  Men's  Association  which  apparently  pre- 
dates recorded  history  because  no  one  knows  when  it  started  other  than  in  the  late  1800s. 

Interestingly  enough,  the  charter  of  the  organization  that  was  created  in  1965  focuses  on 
education.  I  am  going  to  read  a  small  portion  of  that  mission  statement.  "The  purpose  of  this 
organization  shall  be  to  promote  the  welfare  of  the  transportation  industries  and  carrying  on 
the  activities  of  its  predecessors.  Its  activities  shall  be  wholly  educational,  looking  to  the  great- 
est advancement  in  the  efficiency,  safety,  maintenance,  and  operation  thereof.  It  will  cooper- 
ate in  the  development  of  conventions  of  engineering,  maintenance,  research,  and  scientific 
associations.  It  shall  sponsor  and  hold  exhibitions  of  equipment,  appliances,  and  supplies  held 
in  conjunction  with  these  meetings." 

You  can  tell  from  this  mission  statement  that  from  the  early  beginnings  of  the  organiza- 
tions, education  was  its  main  mission  in  life.  It  is  perhaps  worth  noting  that  I  am  focusing  on 
REMSA  as  I  said  since  I  am  president  of  the  organization,  but  there  are  lots  of  other  supplier 
organizations  out  there,  such  as  RBI,  RSSI,  and  NRC.  All  of  these  organizations  in  one  way 
or  another  attempt  to  satisfy  your  specific  needs  and  the  general  needs  of  the  railway  industry 
as  a  whole. 

Again  using  REMSA  as  an  example,  let  me  highlight  how  we  attempt  to  fulfill  those  spe- 
cific needs  that  I  have  mentioned.  Typically  when  the  term  REMSA  is  used  it  is  associated 
with  the  big  equipment  show.  Many  of  you  probably  attended  the  show  in  Denver  several  years 
ago.  The  next  show  will  be  one  year  from  now  in  Kansas  City.  Not  only  has  REMSA  tradi- 
tionally sponsored  this  big  show,  but  in  recent  years  there  have  been  the  smaller  mini  shows 
held  at  the  Palmer  House.  The  mini  shows  began  as  a  way  to  promote  and  add  education  and 
product  knowledge  in  between  the  big  shows. 

As  you  would  expect  with  the  impending  reorganization  of  your  groups  there  has  been 
much  discussion  within  our  own  ranks  about  the  future  role  and  pattern  of  the  exhibits.  The 
current  thinking  right  now  is  to  have  some  form  of  exhibit  every  other  year  based  on  a  six  year 
cycle.  There  would  be  two  mini  shows  followed  by  a  major  show.  So  there  would  be  a  mini, 
an  off  year,  a  mini,  an  off  year,  and  then  a  major  equipment  show. 

An  area  that  has  received  growing  attention  from  REMSA  and  its  members  is  participa- 
tion in  various  other  industry  committees.  I  know  in  the  work  equipment  side  which  I  am 
involved  with,  Committee  27  has  had  increased  participation  by  the  suppliers  within  the  indus- 
try. In  another  area  recently  I  had  the  opportunity  along  with  Jim  Beran  to  give  some  opening 
remarks  to  a  track  turnout  seminar  sponsored  by  Committee  5  here  in  Chicago.  Suppliers  were 
an  integral  part  of  that  two-day  seminar  where  they  talked  about  research,  current  develop- 
ments, and  problems  that  were  being  had. 

REMSA  also  has  a  place  on  the  AAR  Heavy  Axle  Committee  as  it  assumes  responsibil- 
ity in  the  form  of  FAST  Steering  Committee. 

As  technology  and  our  business  environments  change,  so  too  does  the  availability  and 
requirements  for  resources.  With  fewer  and  fewer  people  working  directly  for  the  railroad, 
more  and  more  reliance  is  being  placed  on  suppliers  to  provide  expertise,  technology  devel- 
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opment  and  manpower  to  help  development  industry  standards  and  education.  Active  partici- 
pation in  committees  and  seminars  is  one  way  that  suppliers  can  help. 

Another  area  of  REMSA  involvement  is  government  dialogue.  You  can  read  that  lobby- 
ing. You  can  read  that  anyway  you  want,  but  it  is  discussions  with  the  federal  government.  This 
tends  to  take  two  directions.  One  is  issues  relating  to  policies  covering  North  American  rail- 
road organizations  and  programs,  and  the  other  is  programs  designed  to  promote  the  railway 
industry  involvement  outside  of  the  borders  of  North  America. 

I  am  pleased  to  say  that  Jolene  Molitoris,  the  FRA  administrator,  has  on  several  occasions 
requested  REMSA  and  its  members  to  participate  in  various  round  table  discussions  dealing 
with  industry  issues.  Regular  participation  by  our  member  companies  in  other  lobbying  orga- 
nizations such  as  RPI  also  helps  provide  input  to  the  government  on  issues  from  safety  to 
equipment  specifications.  Right  now  there  is  a  series  of  meetings  going  on  in  Washington  that 
have  been  dealing  with  the  unions,  the  suppliers,  and  the  railroads.  We  are  dealing  with  these 
sorts  of  issues  of  safety  and  equipment  requirements. 

REMSA  also  from  time  to  time  mobilizes  its  members  to  provide  input  through  their 
Congressmen  on  legislative  issues  relating  to  industry  topics.  The  most  major  issue  in  recent 
times  has  been  the  highway  laws  dealing  with  trucks  and  long  trailers. 

Another  area  that  you  probably  don't  think  about  in  your  day-to-day  activities  is  North 
American  railroad  involvement  in  countries  outside  of  the  United  States.  Along  with  the  U.S. 
government,  we  have  been  involved  in  promoting  railway  industry  expertise  outside  of  our 
country.  If  you  follow  the  media  you  know  Wisconsin  Central  is  heavily  involved  outside  of 
the  U.S.  Several  U.S.  railroads  have  bought  or  are  operating  railroads  in  South  America  and 
many  railroads  have  consulting  arms  that  are  doing  business  around  the  world.  This  is  all  busi- 
ness which  may  not  affect  you  directly  in  your  day-to-day  jobs,  but  certainly  provides  revenues 
and  profits  for  your  companies. 

REMSA  is  involved  in  promoting  our  industry  abroad.  Judi  Meyerhoffer,  our  executive 
director,  has  accompanied  Ms.  Molitoris  several  times  and  once  to  the  Pan  American  Railway 
Conference.  We  have  been  given  several  opportunities  to  travel  with  the  Commerce 
Department  to  promote  our  industry  abroad. 

One  last  area  where  REMSA  provides  a  service  to  the  industry  is  event  sponsorship.  As 
I  mentioned  earlier,  informal  communication  in  my  opinion  is  as  important  as  the  formal  kind. 
REMSA  puts  a  great  deal  of  resources  into  providing  an  environment  that  promotes  the 
exchange  of  information  and  friendly  relations.  Whether  it's  the  coffee  bar  or  a  board  of  direc- 
tors dinner  or  the  hospitality  suites  here  at  the  conference  or  any  other  number  of  meetings  that 
we  host  during  the  course  of  the  year.  These  events  provide  a  friendly  atmosphere  to  develop 
relationships  and  catch  up  on  business. 

Of  course  the  punch  line  is  what  does  it  cost?  As  a  typical  customer  you  ought  to  be  ask- 
ing yourself  what  does  it  cost  for  all  these  wonderful  things?  There  is  no  such  thing  as  a  free 
lunch.  Surely  one  way  or  the  other  these  expenses  get  rolled  into  the  prices  of  the  products  and 
services  that  you  buy  from  REMSA  suppliers.  Strictly  speaking  from  an  accounting  stand- 
point, I  guess  that  is  true.  Costs  have  to  go  someplace.  But,  in  fact,  the  cost  that  we  deal  with 
REMSA  are  extremely  low.  The  dues  that  we  pay  compared  to  any  other  supplier  organization 
are  the  lowest  that  I  know  of.  We  are  also  able  to  do  all  these  things  for  a  couple  of  other  rea- 
sons. First,  we  operate  with  a  very  small  staff.  Judi  Meyerhoffer,  our  executive  director,  and 
Helen  Pape,  her  assistant,  could  probably  tell  you  in  a  drop  of  a  hat  how  low  we  operate  in 
terms  of  expenses. 

Secondly,  much  work  is  conducted  by  our  board  who  are  all  volunteers  and  are  all  peo- 
ple you  know  in  the  industry.  Our  work  is  generally  conducted  during  our  normal  course  of 
business  when  we  are  traveling  or  working  on  our  normal  business  trips.  In  this  way,  there  is 
no  real  extra  expense  for  our  companies  and  no  added  monies  that  have  to  be  built  in. 
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Thirdly,  associations,  whether  it's  ours  or  any  of  the  other  associations,  work  on  an  econ- 
omy scale.  That  is  to  say,  what  might  be  too  expensive  for  one  individual  company  or  small 
group  of  companies  to  do  becomes  much  more  cost  effective  when  you  have  202  members 
such  as  REMSA  does.  There  is  power  in  numbers. 

Finally,  I  pose  the  question  what  would  it  cost  if  the  associations  weren't  there  or  if  the 
suppliers  weren't  there?  If  for  no  other  reason  than  the  lack  of  time  and  manpower  in  your 
every  day  jobs,  how  would  the  industry  cope  if  you  were  asked  to  take  on  these  many  other 
activities  in  addition  to  what  you  do  normally?  This  doesn't  even  consider  the  confusion  or  lack 
of  focus  that  might  result  if  there  weren't  organizations  whose  main  goal  in  life  was  to  put 
together  conferences  such  as  these  or  put  together  equipment  shows.  From  technology  devel- 
opment to  equipment  show  planning,  it  takes  the  resources  of  both  suppliers  and  the  railroads 
alike  to  handle  the  job. 

What  is  the  benefit?  What  do  you  get  for  all  this?  Well,  as  I  have  already  said,  REMSA's 
primary  mission  is  education  and  I  believe  that  is  the  payoff.  The  success  of  our  respective 
companies  is  a  two-way  street.  Suppliers  need  to  understand  your  technical  and  practical  prob- 
lems and  the  railroads  need  to  know  the  hurdles  that  the  suppliers  face  on  a  day-to-day  busi- 
ness. Railroads  need  to  know  about  the  technologies  that  are  being  developed  by  the  suppliers 
and  how  those  technologies  can  make  us  more  successful. 

Over  the  years  some  companies  on  both  sides  have  taken  the  attitude  that  they  want  to  be 
smarter  than  the  guy  sitting  across  the  desk  from  them.  I  think  times  are  changing  and  I  think 
that  attitude,  the  attitude  of  today,  is  more  that  knowledge  is  power.  The  more  knowledge  that 
we  share  between  the  suppliers  and  the  users  the  greater  the  chances  of  success  on  both  sides 
of  the  equation. 

As  a  supplier,  I  can  say  that  any  development,  commercial,  technological,  or  regulatory, 
any  development  that  makes  my  customers  stronger  in  the  long  run  is  going  to  pay  off  for  my 
company.  It  may  be  painful  in  the  short  run  such  as  the  major  downsizing  of  past  years,  but  in 
the  long  run  a  stronger  railroad  means  a  more  stable  customer  for  me  and  I  think  that's  good. 
I  believe  that  many  railroads  share  the  same  attitude  today  about  their  suppliers.  I  think  that 
kind  of  attitude  has  changed.  Suppliers  cannot  develop  new  technologies  and  help  solve  your 
problems  unless  we  all  get  exposure  to  each  other's  needs  and  requirements  and  have  the 
opportunity  to  share  ideas. 

What  about  the  future?  Well,  the  short  answer  is  probably  more  of  the  same.  However  I 
would  add  that  the  challenge  would  be  to  evolve  and  modify  all  of  these  functions  as  our  indus- 
try changes  just  as  you  are  trying  to  address  those  same  needs.  I  believe  based  on  discussions 
with  some  of  your  board  members  that  increased  emphasis  on  the  quality  and  quantity  of  com- 
mittee work,  technical  conferences  and  seminars  will  be  of  primary  concern  in  coming  years. 
REMSA  believes  that  our  many  members  can  contribute  to  these  expanding  services. 

As  I  said  earlier,  REMSA  has  been  actively  involved  in  planning  for  the  potential  con- 
solidation of  your  associations  and  conferences.  We  hope  to  maintain  that  participation  as  a 
formal  member  of  the  conference  planning  committees  in  future  years.  We  hope  that  we  can 
be  of  assistance  in  growing  those  and  expanding  those.  Like  it  or  not,  federal  government  isn't 
going  to  go  away.  Participation  and  involvement  in  our  business  lives  is  always  going  to 
expand.  REMSA  and  our  sister  organizations  recognize  that  silence  on  some  of  these  matters 
is  not  the  course  to  take.  We  will  continue  our  active  involvement  in  legislative  issues  to  ensure 
that  the  best  interests  are  served  by  the  government. 

Finally,  REMSA  certainly  plans  to  maintain  the  sponsorship  of  events  and  equipment 
shows.  We  are  constantly  looking  for  the  most  efficient  manner  in  which  to  bring  these  events 
to  the  industry  and  tailor  our  shows  to  your  requirements. 

One  more  plug  for  our  show  in  1997  in  Kansas  City  and  I  should  also  mention  that 
REMSA  will  be  conducting  a  mini  show  here  in  Chicago  in  1998  as  a  kickoff  to  your  first  year 
as  the  newly  consolidated  association. 
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Any  of  you  who  have  given  a  presentation  know  the  old  formula  for  a  speech: 

•  Tell  them  what  you  are  going  to  say. 

•  Say  it. 

•  Tell  them  what  you  just  said. 

Well,  what  I  just  said  can  be  boiled  down  into  one  sentence. 

We  need  each  other. 

REMSA  and  its  members  need  you,  our  customers,  and  the  railway  need  us,  your  sup- 
pliers. 

The  business  environment  has  changed  and  continues  to  change  at  a  lightning  pace.  No 
one  company  or  organization  has  the  resources  and  capabilities  to  go  it  alone. 

Education,  Communication,  and  Information  is  the  name  of  the  game  today  and  our 
industry  has  recognized  that  it  is  a  whole  lot  easier  when  we  work  together  as  a  team. 

Thank  you  for  your  time  and  attention. 
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BRIDGE  AND  BUILDING  SESSION 

Tuesday  Morning 

Mr.  Lileikis:  The  first  presentation  this  morning  will  be  introduced  by  Bob  Carter,  junior 
vice  president. 

Mr.  Carter:  Good  morning  and  welcome  to  the  first  breakout  session  of  the  Bridge  and 
Building  session  for  Tuesday.  It  gives  me  great  pleasure  to  introduce  our  next  presentation, 
Concrete  Erosion  Deterioration  Diagnostics.  Our  presenter  is  Michael  Boyer  of  Applied 
Engineering  and  Sciences.  Mike  completed  his  Bachelor  of  Science  and  his  Masters  of  Science 
degree  in  civil  engineering  at  the  University  of  Missouri  in  Columbia.  He  was  formerly  with 
Georgia  Environmental  Protection  Division  in  industrial  wastewater  regulatory  programs  and 
emergency  responses  and  also  served  as  regional  manager  with  other  consulting  firms. 

Mike  founded  Applied  Engineering  and  Science,  Incorporated,  in  Atlanta,  Georgia,  in 
1980.  He  has  also  managed  several  hundred  railroad  environmental  and  facility  projects 
including  tracks,  yards,  servicing  facilities,  and  shops  across  the  United  States  and  Canada. 
Mike  is  a  registered  professional  engineer  in  12  states,  a  member  of  AREA  committee  14,  and 
the  AAR  environmental  advisory  subcommittee. 

Please  join  me  in  welcoming  Mike  Boyer.  (Applause) 


CONCRETE  EROSION  AND  DETERIORATION 
DIAGNOSTICS 

Michael  Boyer 

Applied  Engineering  and  Sciences,  Inc. 

Thank  you.  Bob. 

I  appreciate  the  opportunity  to  come  and  speak  to  you  today.  I  don't  know  how  many  of 
you  saw  Jolene  Molitoris  yesterday,  but  she  was  an  absolutely  fabulous  speaker.  I  think  all  of 
us  can  learn  from  watching  people  like  her  speak  and  make  presentations.  She  talked  about  a 
subject  that  she  is  really  interested  in  and  whenever  you  talk  about  a  subject  that  you  are  real- 
ly interested  in  you  can  always  do  it  with  enthusiasm.  Most  of  the  preachers,  for  example,  are 
very  forceful  speakers  and  really  come  across  well.  So  my  challenge  here  is  to  try  and  get 
excited  about  cracks  in  concrete.  I  will  try  to  do  the  best  I  can. 

I  overheard  someone  saying,  "What  does  this  guy  know  about  concrete?  He  is  an  envi- 
ronmental person."  I  do  a  lot  of  environmental  work,  but  I  do  a  lot  of  other  work  for  railroads 
as  well.  I  am  a  decent  structural  engineer.  I  am  certainly  not  a  structural  engineering  genius 
and  I  am  certainly  not  a  cement  chemist  or  anything  like  that.  But  I  do  have  a  lot  of  practical 
experience  in  building  things  out  of  concrete  on  railroads.  I  also  have  seen  some  things  that 
didn't  work  so  I  hope  I  can  impart  some  knowledge  to  you  that  you  will  enjoy. 

Yesterday  you  had  another  speaker,  Dr.  Gene  Corley.  I  didn't  realizes  that  Dr.  Corley  was 
going  to  speak.  I  don't  know  how  many  of  you  heard  him,  but  he  talked  about  a  similar  sub- 
ject. I  didn't  know  until  about  the  end  of  last  week  that  he  was  going  to  speak  on  that  subject 
and  I  was  not  able  to  arrange  my  schedule  to  get  here  in  time  to  hear  him  speak.  But  I  did  speak 
with  Dr.  Corley  and  got  a  sense  of  what  he  was  going  to  address.  So  I  have  tried  to  direct  my 
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presentation  so  I  won't  get  into  many  of  the  same  subjects.  But  if  I  do  get  into  a  few,  please 
bear  with  me.  I  think  the  presentations  will  be  reasonably  complimentary. 

One  other  point  I  want  to  make  at  the  outset  is  this  is  the  B&B  group  and  I  am  not  a  bridge 
person  at  all.  Most  of  the  remarks  I  am  going  to  make  are  about  non-bridge  structures.  A  lot 
of  it  obviously  will  have  applicability  to  bridge  structures,  but  I  am  not  a  bridge  person.  If  you 
ask  me  bridge  questions,  I'm  not  going  to  be  able  to  answer  them. 

I  am  going  to  call  on  you  for  a  little  bit  of  help  here  and  ask  you  to  recall  something  for 
me.  I  saw  a  presentation  at  an  AREA  annual  meeting  five  or  ten  years  ago  on  repair  of  bridge 
structures  and  it  had  some  neat  pictures  of  pressure  polymer  grout.  It  was  extremely  well  done. 
I  tried  to  locate  it,  but  can't  find  it.  If  anybody  knows  who  wrote  it  or  who  gave  the  presenta- 
tion, I  would  appreciate  if  you  would  let  me  know.  I  want  to  make  it  a  reference  in  this  paper 
that  we  have  put  together.  We  do  have  a  paper  and  if  anybody  wants  a  copy  of  it,  just  give  me 
a  business  card.  I  will  be  around  here  for  about  30  minutes  after  my  presentation  and  then  I 
have  another  commitment.  If  you  don't  see  me,  give  your  card  to  Bob  Carter  and  I  am  sure  he 
will  give  it  to  me. 

I  want  to  acknowledge  Maureen  McDonald  who  is  my  coauthor  and  a  very  bright  civil 
engineer.  She  does  a  lot  of  this  kind  of  stuff  for  us.  As  usual,  I  had  her  off  doing  a  lot  of  the 
grunt  work  while  I  am  up  here  doing  the  talking  and  taking  the  credit. 

For  those  of  you  who  have  heard  me  speak  before,  I  will  invite  you  now  to  be  prepared 
to  ask  questions.  You  know  if  you  don't  ask  me  questions,  I  will  start  asking  you  questions.  The 
other  thing  I  will  almost  always  do  is  leave  my  audience  with  some  homework  when  we  get 
done  so  you  will  have  something  to  do.  This  will  make  it  a  more  useful  exercise  for  you.  As  I 
said,  one  of  your  first  pieces  of  homework  is  if  anybody  knows  about  this  bridge  presentation 
that  I  was  referring  to  I  would  like  to  have  you  pass  that  information  on  to  me  and  you  will  get 
off  easy.  Sometimes  if  I  have  a  really  good  audience  that  asks  a  lot  of  questions  I  don't  give 
homework.  However,  usually  I  do. 

There  is  an  old  song  or  poem  or  something  that  talks  about  railroads  running  on  ribbons 
of  steel.  What  it  doesn't  tell  you  is  that  most  of  the  rest  of  the  facilities  are  sitting  on  concrete. 
Looking  at  a  picture  of  a  yard  you  tend  to  look  at  it  and  see  the  tracks  and  the  cars,  but  there 
is  a  lot  of  concrete  down  there.  We  use  concrete  for  lots  of  things  on  railroads.  It's  a  very  reli- 
able substance.  One  of  my  friends  at  CSX  made  the  comment  and  he  is  right  that  under  some 
circumstances  concrete  is  cheaper  than  dirt.  If  you  have  a  lot  of  work  with  the  soil,  it's  cheap- 
er to  put  concrete  down.  So  we  use  it  a  lot.  We  rely  on  it  a  lot.  Concrete  is  like  a  friend.  If  you 
treat  a  friend  well,  he'll  help  you.  If  you  don't  treat  him  well,  he  won't. 

As  I  got  into  putting  this  presentation  together,  it  became  clear  to  me  that  one  of  the  most 
important  aspects  that  one  ought  to  think  about  with  respect  to  repair  of  concrete  is  why  are 
we  doing  it  to  begin  with?  Very  few  of  us  have  ever  designed  or  built  structures  under  the 
assumption  that  it's  going  to  fail  or  break  or  whatever  and  we  are  going  to  have  to  go  back  and 
fix  it.  That's  not  the  mentality  of  engineers.  Yet  most  of  the  time  when  you  get  into  a  concrete 
repair  or  renovation  project,  something  has  gone  wrong.  Somebody  designed  a  piece  of  con- 
crete for  whatever  purpose  and  it  was  either  under  designed  or  being  subjected  to  uses  which 
it  was  not  intended.  There  is  a  whole  list  of  the  things.  I  am  going  to  talk  about  that  in  a  little 
bit.  I  think  from  a  program  standpoint,  it  would  be  interesting  for  all  of  you  to  go  back  and 
reflect  on  how  much  money  you  spend  a  year  refurbishing  concrete.  If  you  had  spent  that 
money  doing  a  little  better  job  analyzing  the  application,  designing,  and  constructing  the  thing, 
you  might  never  have  gotten  to  where  you  had  to  repair  the  concrete  to  begin  it. 

Certainly  the  other  reason  to  repair  concrete  or  renovate  it  is  if  you  take  a  piece  of  con- 
crete that  was  made  for  one  application  and  now  you  are  going  to  use  it  for  some  other  appli- 
cation such  as  a  shop  modification.  I  am  going  to  talk  a  little  bit  more  about  that  later 

So  in  terms  of  what  can  go  wrong,  there  are  all  kinds  of  things  and  I  have  a  list  of  them. 
There  are  a  lot  of  reasons  why  concrete  needs  to  be  repaired.  If  the  situation  had  been  analyzed 
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correctly  from  an  application  standpoint,  if  the  concrete  had  been  designed  correctly,  and  if  the 
structure  had  been  constructed  correctly,  you  wouldn't  have  had  to  do  this  to  begin  with. 
Certainly  some  of  them  are  unavoidable.  Derailments,  for  example,  with  locomotives  flying 
through  the  air  will  do  massive  damage  to  all  kind  of  structures.  I  am  sure  a  lot  of  you  have 
been  out  there.  I  have  had  an  interesting  career  where  I  have  been  able  to  go  to  a  lot  of  derail- 
ments. It's  amazing  what  will  happen  under  those  circumstances.  So  maybe  that  is  a  situation 
where  it  was  unavoidable 

Aging  is  an  interesting  plus  and  minus.  We  run  into  a  lot  of  concrete  that  is  really  old  in 
railroad  applications.  A  lot  of  it  we  want  to  reuse.  Concrete  will  last  virtually  forever,  but  it 
won't  last  forever.  It  just  gets  old.  I  am  going  to  talk  more  about  this  later,  but  one  of  the  prob- 
lems you  get  into  when  you  start  working  with  concrete  and  old  shops  is  that  a  lot  of  the  con- 
crete that  was  used  50  or  100  years  ago  is  of  a  substantially  different  type  of  material  than  what 
you  have  today  even  from  a  chemistry  standpoint.  A  lot  of  products  that  you  would  normally 
use  for  repair  and  bonding  just  won't  work  on  the  stuff  without  either  surface  preparation  or 
some  other  type  of  change.  It  is  just  not  the  same  animal.  So  you  need  to  be  aware  of  that. 

Why  do  we  need  to  repair  concrete?  I  think  it  is  interesting  to  look  at  the  uses  of  it.  We 
tend  to  think  of  concrete  in  most  cases  as  this  large  mass  of  stuff  that  holds  something  up  but 
it  has  a  lot  of  other  applications.  Certainly  walking  surfaces  on  platforms,  for  example,  spill 
containment,  and  aesthetics.  Most  concrete  that  we  use  has  multiple  uses.  We  are  doing  a  lot 
of  different  things  with  it.  So  when  you  talk  about  repairing  it  you  need  to  look  at  the  use  of 
it.  I  think  maybe  the  simplest  example  is  if  I  have  a  locomotive  servicing  platform  walking  area 
that  has  a  lot  of  spalling  and  surface  deterioration.  That  can  be  a  problem  from  a  worker  safe- 
ty standpoint  so  that  needs  to  be  addressed.  If  you  have  the  same  spalling  on  a  light  pole  foun- 
dation, for  example,  maybe  that's  not  that  big  of  a  problem.  While  it's  something  that  needs  to 
be  looked  at,  it's  not  something  that  needs  to  be  addressed  or  repaired  as  well  as  or  as  soon.  In 
any  event,  you  need  to  think  about  what  the  applications  are  and  what  you  are  using  the  con- 
crete for.  My  paper  goes  into  this  in  a  lot  more  detail. 

Mike  Franke  talked  a  lot  about  the  process.  Again,  you  need  to  bear  this  in  mind  when 
you  are  thinking  about  designing  these  things.  He  talked  about  people  reduction.  Staff  reduc- 
tion isn't  about  getting  rid  of  people;  it's  about  making  the  organization  better.  I  think  increas- 
ing quality  of  the  activity  is  always  a  part  of  making  the  organization  better.  That  is  really  the 
theme  of  what  I  am  trying  to  get  across  today. 

In  terms  of  this  subject  again,  I  have  an  interesting  story  that  I  have  had  happen  to  me. 
Not  many  consultants  want  to  tell  you  about  the  things  that  don't  work  well  in  terms  of  what 
the  purpose  of  a  structure  is.  However,  I  had  a  young  engineer  working  for  me  and  we  were 
supporting  a  water  tower  on  the  top  of  an  existing  industrial  building.  I  had  left  this  project 
with  this  young  engineer  and  his  job  was  to  design  a  structure  to  hold  it  up.  The  building  bays 
were  40  by  40.  Well,  he  chose  to  use  two  wide  flange  beams  standing  40  feet  and  set  this  water 
tower  right  in  the  middle.  I  don't  know  how  much  experience  you  have  with  wide  flange  beams 
at  40  feet,  but  they  have  a  lot  of  flecture  in  them.  The  word  came  back  to  me  after  about  a 
month  after  this  thing  had  been  up  that  the  client  had  some  concerns  about  it.  I  went  up  on  the 
roof  of  this  thing  and,  sure  enough,  you  could  take  your  foot  and  this  thing  would  just  go 
"boing!"  Clearly  we  had  a  structure  here  that  had  not  failed,  but  it  was  not  meeting  all  of  its 
intended  uses.  This  young  structural  engineer  said  it  didn't  fail,  but  I  told  him  that  not  failing 
is  the  minimum  requirement  of  a  structural  design. 

Bear  in  mind  in  concrete  repair  you  have  a  lot  of  different  uses  of  concrete  and  there  are 
a  lot  of  different  reasons  to  repair.  The  level  of  repair  will  depend  on  that. 

I  think  Gene  Corley  spoke  a  fair  bit  about  types  of  repairs  and  got  into  that  in  a  more 
detail  so  I  am  going  to  touch  on  it  just  a  little  bit.  One  thing  that  I  am  sure  he  emphasized  and 
you  cannot  overemphasize  is  to  read  the  directions  and  surface  preparation.  I  make  a  comment 
in  this  paper  that  if  you  are  not  going  to  take  the  time  to  do  the  surface  preparation  right  on  a 
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concrete  repair,  you  might  as  well  not  do  it  at  all  because  it  isn't  going  to  last.  That's  all  there 
is  to  it.  It's  really  important.  I  heard  a  story  the  other  day  about  a  maintenance  crew  that  did  a 
concrete  repair  and  it  was  a  two-part  system.  They  didn't  even  realize  that  it  was  a  two-part 
system  with  an  epoxy  additive.  Well,  they  didn't  have  epoxy  additive  so  the  repair  didn't  last. 
When  they  got  all  done,  they  walked  up  to  their  boss  and  asked  what  the  other  can  was  for. 
Well,  by  then  it  was  too  late,  of  course. 

In  my  view,  for  people  who  do  concrete  repair  and  renovation  on  any  kind  of  a  day-to- 
day level  I  don't  think  you  could  talk  about  it  without  having  a  good  understanding  of  the  types 
of  commercial  products  that  are  out  there  to  do  the  concrete  repair  and  coating.  I  am  not  going 
to  go  into  that  because  I  think  Gene  Corley  did  and  it's  too  big  of  a  subject  anyway.  I  am  not 
going  to  get  into  the  names  of  suppliers  because  I  would  probably  violate  a  conflict  of  inter- 
est code,  but  there  are  a  number  of  people  who  supply  these  products.  It's  a  matter  of  under- 
standing what  they  do  and  what  they  won't  do.  It's  kind  of  a  matrix  understanding  the  products 
and  understanding  the  applications  for  them.  We  have  one  or  two  product  lines  that  we  use. 
The  people  that  supply  this  have  some  good  tech  service  people  and  we  have  faith  in  them. 
They  come  in  and  talk  to  us  about  our  applications  and  that's  the  success  to  working  on  con- 
crete as  far  as  I  am  concerned.  It's  having  a  good  line  of  reliable  products  that  will  fit  things  as 
well  as  getting  good  information  from  the  people  who  make  the  products. 

One  other  thing  I  would  recommend  that  you  do  as  a  function  of  your  organization  is  to 
write  specifications  for  concrete  repair  and  to  check  your  specifications  every  so  often.  Time 
passes  quickly  and  before  you  know  it  you  have  written  a  specification  that  is  five  years  old. 
We  had  one  case  where  we  found  out  the  company  who  called  out  the  specifications  didn't 
even  exist  anymore.  Fortunately  the  people  would  tend  to  work  around  that.  It's  embarrassing 
and  it's  not  necessary.  So  if  you  have  standard  specifications  for  this,  get  them  out  and  talk  to 
the  suppliers.  For  most  of  these  concrete  repairs  and  renovation  suppliers,  if  you  give  them  the 
specifications  they  are  going  to  put  their  input  in  there.  They  will  at  least  review  them  and  tell 
you  what  is  wrong  with  them  and  what  is  right  with  them.  Again,  you  need  to  have  somebody 
with  a  fair  bit  of  credibility. 

In  summary,  the  message  here  is  good  surface  preparation,  know  the  people  who  make 
the  products,  know  what  the  products  are  and  know  what  the  applications  are  for.  I  am  not 
going  to  get  into  those  in  great  detail. 

I  am  going  to  talk  about  some  specific  applications  that  we  fool  around  with  in  the  rail- 
road industry.  Certainly  concrete  and  cement  is  subject  to  deterioration. 

This  slide  is  some  sort  of  a  parts  washing  operation.  If  you  look  closely  at  the  concrete, 
it's  coming  all  to  pieces.  You  would  expect  it  to  come  all  to  pieces  if  you  are  dumping  caustic 
solutions  on  this.  At  the  outset,  we  have  a  bad  application  for  concrete  here.  It's  entirely  pos- 
sible that  someone  located  this  parts  washing  operation  in  an  area  where  it  was  not  intended 
to  be.  There  should  have  been  some  sort  of  coating  put  down  for  it  and  you  could  have  pre- 
vented this  damage.  How  serious  is  it?  Probably  not  too  serious.  It's  probably  a  trip  and  fall 
problem  if  anything.  So  concrete  is  very  susceptible  to  corrosion  from  a  lot  of  chemicals  that 
we  use  in  the  railroad  industry. 

A  locomotive  washing  facility  is  a  common  application  for  concrete.  We  have  one  right 
now  that  is  going  to  be  a  problem.  We  designed  and  built  it  last  year  for  a  major  railroad  in  the 
east.  I  am  not  going  to  tell  you  who  it  is,  but  the  first  letter  is  N.  We  had  this  long  discussion 
about  whether  we  were  going  to  coat  the  concrete  in  the  wash  rack  apron.  No,  we  are  not  going 
to  do  that.  Well,  why  not?  Because  they  were  are  only  going  to  use  water  to  wash  these  loco- 
motive. How  many  people  out  here  believe  that  this  wash  rack  is  never  going  to  use  anything 
but  water?  That  is  absolutely  preposterous.  Sooner  or  later  the  shop  foreman  is  going  to  have 
some  FRA  problems  and  he  is  going  to  hook  some  soap  up  to  that  and  in  no  time  the  concrete 
is  going  to  be  coming  apart.  I  take  a  great  personal  feeling  of  loss  that  I  wasn't  able  to  com- 
municate that  message  to  these  people,  but  it  happens.  It's  a  case  where  someone  wasn't  will- 
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ing  to  spend  the  extra  funds  and  recognize  that  they  were  going  to  have  a  need  there  and  deal 
with  it  at  that  time.  In  general,  we  do  a  lot  of  work  with  these  people,  and  it's  not  a  common 
problem.  They  are  pretty  good  about  it. 

A  servicing  apron  is  an  interesting  concrete  application.  We  do  a  lot  of  those.  Servicing 
pits  are  a  real  interesting  animal  to  me.  One  thing  about  the  railroad  industry  at  least  from  my 
viewpoint  is  you  seldom  see  an  out  and  out  structural  failure.  Railroaders  are  known  for  build- 
ing things  stout.  There  is  nothing  wrong  with  that.  Because  of  that,  you  don't  have  a  lot  of 
structural  failures.  I  have  seen  more,  if  not  failures,  serious  structural  damage  in  locomotive 
servicing  pits  than  probably  everything  else  put  together.  You  simply  cannot  analyze  these  by 
taking  even  dynamic  loads  of  locomotives  and  building  the  walls.  There  is  just  more  to  it  than 
that.  They  need  to  be  built  very  heavy. 

We  have  our  own  formulas  for  how  we  go  about  it.  Another  thing  that  I  have  seen  in  loco- 
motive pits  is  it  has  a  lot  to  do  with  the  design  of  the  wall  joints  and  how  you  put  this  thing  all 
together.  You  see  a  lot  of  problems  with  them.  Unfortunately,  they  are  really  hard  to  fix.  I  have 
not  seen  a  lot,  but  I  have  seen  more  locomotive  servicing  pits  torn  out  and  rebuilt  than  proba- 
bly everything  put  together. 

Now  the  walkways  are  another  application  that  are  almost  always  overdesigned  from  a 
structural  standpoint,  because  all  you  are  going  to  do  is  walk  on  them.  But  they  are  subject  to 
deterioration  from  chemicals  and  wheeled  vehicles,  et  cetera.  So  we  recommend  a  hardener 
sealer  on  walkways.  Some  railroads  use  them  and  some  don't. 

This  is  just  a  picture  of  a  shop.  Some  of  the  more  interesting  concrete  repairs  and  reno- 
vations I  have  been  around  are  in  old  shops  where  this  area  used  to  be  the  compressor  room 
and  now  we  want  to  make  it  the  locker  room  or  it  used  to  be  the  locker  room  and  now  we  want 
to  make  it  the  compressor  room,  for  example.  One  thing  about  old  railroad  concrete  is  most  of 
it  was  built  real  stout  and  it's  amazing  the  load  you  can  put  on  those  things  sometimes. 

Again,  you  need  to  be  careful  when  you  are  working  around  old  shops  because  quite  often 
that  concrete  is  not  the  same  material  that  you  are  putting  in.  Whenever  possible,  you  need  to 
isolate  the  two  in  whatever  fashion  you  can. 

I  am  going  to  finish  this  with  one  last  story.  Railroads  get  involved  in  a  lot  of  environ- 
mental water  bearing  structures  and  one  of  the  things  we  are  seeing  more  and  more  are  facili- 
ties to  store  or  contain  hazardous  waste  from  drum  solvents  and  that's  usually  in  larger  shops. 
Do  we  have  any  chemical  engineers  in  the  room?  No?  Good.  So  I  can  make  fun  of  chemical 
engineers.  It's  always  a  very  enjoyable  thing  to  do.  We  have  a  project  we  are  working  on  for  a 
chemical  plant  in  Atlanta.  They  had  a  tank  farm  that  they  had  used  for  storing  some  sort  of  oil, 
a  nonhazardous  application,  and  they  wanted  to  use  that  tank  farm  for  storing  drums  of  haz- 
ardous waste.  It's  a  completely  different  application.  Any  leakage  rate  was  going  to  be  essen- 
tially unacceptable  so  you  couldn't  apply  the  same  kind  of  standards  for  design  and  construc- 
tion to  analyze  the  structure  for  one  use  as  you  did  another.  I  had  one  of  my  chemical  engi- 
neers and  one  of  their  chemical  engineers  just  having  a  fit  about  the  concrete  base.  They 
brought  me  a  drawing  of  it.  The  concrete  base  was  20  by  40  or  something  like  that.  The  way 
it  was  drawn  on  the  paper,  it  looked  like  it  had  been  poured  in  six  little  sections  with  no  water 
stops  or  anything.  That  just  wasn't  going  to  do  for  what  we  were  doing.  As  they  described  it  to 
me,  I  asked  why  it  was  poured  in  six  sections.  They  said  they  thought  it  was  because  we  have 
these  little  lines  in  the  middle  and  they  are  about  half  an  inch  wide  and  at  least  deeper  than  the 
guy's  knife  blade.  I  said  they  probably  got  some  one  by  threes  and  put  them  there  for  crack 
control  joints.  So  we  went  out  there  and  sure  enough  that's  what  it  was.  But  it  was  amazing 
that  these  chemical  engineers  couldn't  figure  that  out. 

The  point  of  the  thing  is  we  had  a  structure  that  was  designed  for  one  purpose  that  if  it 
had  not  been  that,  it  would  not  have  been  useful  at  all  for  the  other  purposes. 

Anyway,  that  concludes  my  remarks.  Again,  I  didn't  talk  too  much  about  diagnostics.  I 
hope  you  found  it  a  little  bit  interesting.  I  would  be  happy  to  take  any  questions  and  I  will  start 
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with  one  question  for  you.  How  many  of  you  in  the  railroad  industry  have  programs  that  ana- 
lyze how  much  you  spend  on  repair  and  renovation  in  a  given  year?  Do  you  know  what  that 
number  is?  Hundreds  of  thousands?  Millions?  My  recommendation  for  your  homework 
assignment  is  to  go  back  and  take  a  look  at  that  number  and  take  a  look  at  how  much  could 
have  been  saved  if  the  structure  had  been  put  together  right  to  begin  with.  Give  some  thought 
to  creating  a  program  that  does  that  -  a  management  task  that  allows  you  to  spend  a  little  more 
money  looking  at  the  design  and  construction  so  you  don't  have  to  do  the  repair  in  the  first 
place. 

Thank  you.  (Applause) 

Mr.  Carter:  Thank  you  very  much,  Mike,  for  an  excellent  presentation. 

Mr.  Lileikis:  Our  next  presentation  is  entitled,  CP's  Diesel  House  Consolidation  in  the 
Twin  Cities.  The  presenters  are  Steve  Hill,  manager  structures,  CP  Rail,  and  Bill  Komala, 
supervising  architect,  Ragnar  Benson,  Inc. 

Steve  Hill  began  his  career  in  1972  as  a  section  laborer  for  the  Union  Pacific,  putting  his 
Bachelor's  degree  in  History  to  good  use.  He  then  moved  on  to  a  survey  crew  and  finished  a 
degree  in  civil  engineering  in  1977  from  the  University  of  Kansas.  Steven  then  spent  two  years 
at  ICG. 

In  1980  he  hired  on  with  the  Soo  Line  as  office  engineer,  transferring  to  Chicago  in  1987 
as  assistant  regional  engineer  just  after  receiving  his  MBA  from  the  College  of  St.  Thomas. 
Steve  then  became  assistant  division  manager  in  1991.  He  returned  to  Minneapolis  in  1994  as 
manager  of  bridge  and  structure  construction.  After  the  recent  reorganization  earlier  this  year, 
his  title  was  changed  to  manager  structures.  Steve  is  a  registered  professional  engineer,  mem- 
ber of  the  B&B  Association,  past  president  of  the  Roadmasters  Association,  and  member  of 
AREA. 

Bill  Komala  is  supervisory  architect,  designs  for  Ragnar  Benson.  He  has  had  a  broad 
engineering  background  beginning  as  an  electrical  draftsman  for  G.A.  Rafel.  Bill  served  in  the 
U.S.  Army  as  a  specialist  in  assisting  field  inspection  of  bridges  and  roads  during  the  Viet  Nam 
era.  He  began  employment  at  Ragnar  Benson  as  a  mechanical  draftsman  in  November  1966 
after  an  honorable  discharge  from  the  service.  Since  that  time,  he  has  detailed  various  mechan- 
ical, architectural  and  electrical  designs. 

In  1971,  Bill  became  code  specialist  in  charge  of  Construction  Permitting.  In  1977  he 
designed  and  secured  preliminary  approvals  for  the  Bell  System  Center  West  Training  facili- 
ties. In  1983,  he  was  project  captain  for  the  civil  design  of  the  first  midwest  intermodal  termi- 
nal for  CSX.  Bill  has  worked  for  various  clients  including  CSX,  CP  Rail,  EMD,  Metra,  Union 
Station  and  numerous  office  buildings. 

I  will  now  turn  the  podium  over  to  Steve  Hill  and  he  will  introduce  his  presentation. 
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CP'S  DIESEL  HOUSE  CONSOLIDATION 
IN  THE  TWIN  CITIES 

Steve  Hill 

Manager  Structures 
CP  Rail 

and 


Bill  Komala 

Supervising  Architect 
Ragnar  Benson,  Inc. 

Mr.  Hill:  I  will  be  doing  the  introduction  portion  or  a  little  bit  of  background  for  the  St. 
Paul  diesel  house  renovation  project.  Bill  Komala,  supervising  architect  from  Ragnar  Benson, 
will  be  talking  in  detail  about  it. 

The  Canadian  Pacific  Railroad  has  had  a  long  history.  Since  the  early  1800s,  its  pioneers 
have  literally  moved  mountains  to  accomplish  the  task  of  linking  Canada  from  seacoast  to  sea- 
coast.  They  have  had  a  financial  interest  in  the  original  Soo  Line  since  the  earliest  days. 

The  Milwaukee  Road's  St.  Paul  yard  was  originally  started  when  the  St.  Paul  and  Chicago 
Railway  reached  the  Twin  Cities  in  the  1 870s.  The  original  roundhouse  was  built  at  the  turn  of 
the  century. 

The  facility  at  Shoreham,  located  in  north  Minneapolis,  was  from  the  original  Soo  Line, 
the  Minneapolis,  St.  Paul  and  Sault  St.  Marie.  Development  started  here  in  1886.  Because  of 
its  central  location  on  the  system  and  proximity  to  the  major  metropolitan  area,  it  quickly 
became  the  major  yard  and  focal  point  on  the  system  for  car  repair  and  construction,  locomo- 
tive repair  and  construction,  passenger  service  and  so  on. 

When  the  Soo  acquired  the  Wisconsin  Central  by  lease  in  1909,  the  car  repair  work  was 
concentrated  at  their  major  facility  in  Fon  du  Lac,  Wisconsin.  Shoreham  still  handled  all  the 
heavy  locomotive  repair,  components  rebuilding,  passenger  car  construction,  was  the  central 
stores  location,  and  also  the  largest  freight  yard  for  the  system. 

After  the  1985  acquisition  of  the  Milwaukee  Road,  Shoreham  remained  the  major  main- 
tenance facility  for  locomotives.  The  Milwaukee  St.  Paul  yard  took  over  the  major  yard  clas- 
sifications work  with  their  larger  facility  and  the  yard  at  Shoreham  was  eventually  converted 
to  container  loading. 

St.  Paul's  importance  really  grew  in  the  1950s  when  the  Milwaukee  Road  constructed  a 
modern  hump  classification  yard  at  the  same  time  similar  yards  were  constructed  in 
Milwaukee  and  Bensenville.  The  maintenance  facilities  evolved  from  the  need  to  have  loco- 
motives ready  when  the  trains  were. 

Mr.  Komala:  In  1985,  the  old  Milwaukee  Road  was  acquired  by  the  Soo  Line  and  wher- 
ever possible,  the  Soo  combined  routes  and  traffic  handling  of  the  two  carriers.  By  1990,  the 
combined  company  began  an  efficiency  program  that  had  downsized  the  work  force  by  3,000 
employees  and  2,000  miles  of  track.  The  consolidation  also  resulted  in  maintenance  work 
being  done  at  fewer  facilities. 

The  Canadian  Pacific  was  the  majority  stockholder  of  the  Soo  Line.  In  1990  the  Canadian 
Pacific  bought  out  the  minority  interests  and  the  Soo  Line  and  Milwaukee  Road  became  a 
wholly  owned  subsidiary.  As  a  subsidiary  of  the  Canadian  Pacific  Railway,  the  Soo  Line  offers 
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a  link  to  the  Midwest  with  rail  connections  extending  deep  into  the  heartland  to  rail  hubs  like 
Chicago,  Louisville,  and  Kansas  City.  While  the  Soo  remains  a  separate  US  corporation,  its 
operations  are  jointly  managed  with  those  of  the  Canadian  Pacific  in  Canada.  As  a  result,  many 
customers  and  the  general  public  view  the  current  enterprise  as  a  single  company  doing  busi- 
ness in  both  countries. 

This  fact  has  emphasized  the  need  for  more  efficient  ways  of  doing  business  as  a  larger 
intercontinental  operation  rather  than  stand-alone  rail  systems.  For  example,  the  combination 
enabled  Soo  to  make  more  extensive  use  of  Canadian  Pacific's  data  base  via  existing  comput- 
er systems  and  E-mail  type  facilities.  The  use  of  those  tools  now  allowed  Soo  Line  and  the 
Canadian  Pacific  to  share  assets  in  track  maintenance  and  freight  car  supply  between  Canada 
and  the  US  thereby  maximizing  their  efficiencies.  Through  the  consolidation  of  various  per- 
sonnel and  departments,  the  new  operations  reduced  duplicated  efforts  and  cross-departmen- 
tal paperwork. 

The  design  and  property  management  departments  of  both  railroads  were  minimized  to 
trim  payrolls  and  outside  engineers  would  be  used  for  work  previously  done  by  internal  forces. 
This  decision  impacted  some  of  the  planning  already  in  progress  but  the  long-term  benefits 
will  be  seen  from  future  expenditures  being  minimized. 

Through  the  use  of  modem  computer  systems  already  in  place,  the  staff  of  both  railways 
are  in  direct  daily  contact  using  E-mail  type  facilities  to  transfer  information.  These  systems 
now  allow  the  Canadian  Pacific  to  establish  data  base  input. 

The  benefits  of  documentation  of  locomotives  service,  of  fueling  operations,  and  of 
equipment  utilization  permit  planning  for  future  improvement.  Additional  facility  surveys 
looked  for  outdated  methods  of  documenting  equipment  maintenance  records  and  billing  pro- 
cedures. The  focus  was  put  on  looking  for  areas  of  costs  savings.  Attention  was  given  to  using 
personnel  and  equipment  more  effectively  than  ever  before. 

The  Canadian  Pacific  having  trimmed  their  costs  through  the  first  wave  of  reorganization 
next  sought  improvements  through  facility  upgrades.  Each  yard  and  service  center  was  stud- 
ied. The  results  of  the  facility  surveys  prompted  planning  based  on  data  gathered  and  on 
employee  suggestions. 

The  older  shops  became  candidates  for  upgrade  or  replacement.  More  up-to-date  meth- 
ods were  examined  and  the  necessary  equipment  purchased  to  allow  better  use  of  personnel. 
Some  repairs  were  subcontracted  to  outside  vendors  allowing  better  use  of  staff  for  the  work 
to  be  done.  The  types  of  maintenance  rendered  by  in-house  staff  provided  just-in-time  fixes. 

Record  keeping  now  plays  an  important  part  of  engine  utilization.  By  logging  engine 
maintenance,  important  servicing  can  be  scheduled  reducing  unexpected  downtime  and 
improving  the  reliability  of  equipment. 

The  area  of  importance  to  our  discussion  today  is  equipment  maintenance  -  specifically 
the  1 ,700  diesel  electric  locomotives  that  are  repaired  system  wide.  For  the  past  several  years, 
CP  has  been  trimming  costs  by  closing  and  consolidating  work  at  fewer  shops  across  the  sys- 
tem. Shifting  rail  traffic  patterns  and  new  technologies  in  today's  equipment  have  demanded 
changes  in  how  maintenance  is  done  and  where. 

The  bulk  of  CP's  heavy  maintenance  to  locomotives  is  being  relocated  where  the  heavi- 
est work  patterns  exist  today  and  at  fewer  locations.  St.  Paul  is  a  hub  for  train  activity  in  the 
Midwest  and  was  chosen  as  the  point  for  centralizing  locomotive  maintenance.  The  Soo  Line 
currently  owns  two  locomotive  repairs  facilities  in  the  Twin  Cities  -  one  from  the  former  Soo 
and  the  other  from  the  former  Milwaukee  Road.  Located  just  10  miles  apart,  these  shops  dupli- 
cate one  another  and  are  costly  to  maintain.  A  decision  to  close  the  Minneapolis  facility  and 
expand  at  St.  Paul  came  last  year  as  a  means  of  minimizing  costs  and  further  improving  effi- 
ciencies. 

At  the  St.  Paul  shops,  the  maintenance  of  way,  bridge  and  buildings,  mechanics,  and  fuel- 
ing operations  share  a  total  facility.  Attention  was  given  to  study  the  various  types  of  services 
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provided.  Scheduled  preventative  maintenance  includes  oil  changes,  lube  and  engine  checks, 
components  change  out,  traction  motor  repair,  wheel  truing,  and  static  test  work,  in  the  48,000 
square  foot  shops.  All  engine  work  is  handled  in  four  track  bays  capable  of  spotting  two  to  four 
locomotives.  In  other  words,  all  the  ongoing  care  an  upscale  auto  dealer  would  do  to  maintain 
your  car  in  top  condition. 

The  outside  fueling  operation  utilize  three  track  approaches  permitting  four  locomotives 
to  fuel  simultaneously. 

The  St.  Paul  yards  offered  a  new  unique  potential  for  Canadian  Pacific's  future  plans.  The 
analyzing  of  equipment  and  staff  activities  made  the  railroad  aware  of  what  is  needed  to 
improve  operations.  The  analysis  produced  the  beginning  of  the  plan  for  the  1996  Expansion 
Program.  The  potential  operational  improvements  would  lead  to  benefits  in  engine  servicing 
and  a  decrease  in  turnover  time  for  work  needed.  By  adding  two  track  bays,  eight  more  ser- 
vice positions  and  60  percent  more  space  would  be  available. 

The  centralized  storage  of  parts  in  the  stores  department  for  the  car  shop  and  the  Diesel 
repair  operations  would  also  improve  service  turnover  time.  The  stores  department  was  stud- 
ied for  potential  upgrade  as  well.  With  service  facilities  getting  attention,  the  employees  took 
the  opportunity  to  suggest  improved  T  &  E  areas.  Shop  mechanics  also  felt  their  needs  should 
be  known.  Suggestions  led  to  consideration  of  new  facilities  which  would  open  up  old  areas 
for  equipment  and  training  space.  By  eliminating  outdated  toilets  and  locker  rooms,  more  stor- 
age could  be  provided  for  parts.  The  space  also  allowed  for  a  new  communication  repair  shop 
and  employee  training  room  with  upgraded  toilets. 

Site  Development 

After  needs  were  assessed  internally,  the  staff  architect  combined  the  feedback  from  var- 
ious operating  entities  and  conducted  a  site  utilization  plan.  The  preliminary  plan  concept 
included  an  architectural  outline  depicting  ways  of  meeting  space  needs  best  using  the  exist- 
ing building  configuration  and  site.  The  conceptual  considerations  for  the  shop  location  includ- 
ed proximity  to  the  main  line,  tools  and  equipment  availability  with  the  side  benefit  of 
improved  parking. 

Trainmen  and  enginemen  facilities  would  be  disrupted  by  the  initial  concept  so  their  facil- 
ity was  brought  into  the  scope  of  the  redevelopment.  Site  access  by  employees  was  a  limiting 
factor  in  the  site  design 

The  consideration  given  to  the  conceptual  plans  for  the  Welfare  improvement  led  to  con- 
solidation of  the  present  locker/lunchroom  into  an  expanded  locker  and  lunchroom  with 
improved  shower  facilities  and  new  toilet  facilities. 

The  concept  was  now  expanding  to  improve  sewers,  water  distribution,  electrical,  and 
other  site  utilities.  The  expected  potential  for  more  servicing  at  the  St.  Paul  facility  would  per- 
mit the  closing  of  the  Shoreham  yards.  Many  of  the  service  operations  could  be  handled  in  St. 
Paul,  and  after  the  expansion,  would  be  more  effective. 

The  back  shop  remodeling  would  lead  to  improvements  in  their  ability  to  provide  services 
now  being  done  at  Shoreham.  Program  development  and  the  implementation  of  a  more 
designed  (inclusive)  scope  outline  led  to  the  selection  of  an  outside  engineering  firm  to  design 
the  various  elements  of  this  expansion. 

A  field  trip  was  arranged  to  view  the  Winnipeg  shop  facility  as  a  model  for  the  new  diesel 
shop.  The  engineer  was  asked  to  study  current  operations  looking  for  improvements  which 
could  be  incorporated  into  the  concept.  He  was  asked  to  define  equipment  and  services  to  be 
used  and  anticipate  future  problems  and  solutions. 

An  intense  expansion  of  the  scope  document  was  needed  to  provide  the  information  to 
include  all  the  items  sought  by  this  expansion.  The  realization  that  permitting  agencies  would 
impact  the  desired  schedule  of  the  expansion  led  to  a  focus  on  obtaining  city  approval  for  con- 
struction in  the  flood  plain  as  a  conditional  use.  The  timing  was  delayed  by  a  need  to  make 
public  the  plans  for  closing  Shoreham  and  consolidate  the  staff  of  the  two  facilities. 
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Construction  Activities 

The  timing  of  these  studies  was  intense.  Site  preparation  and  coordination  became  an 
enormous  concern.  A  meeting  was  necessary  with  the  owner/users  to  advise  all  construction 
activities.  To  maintain  continuing  operation  of  the  site,  it  was  necessary  to  develop  a  team 
approach  to  problem  solving.  The  introductory  meeting  allowed  everyone  to  get  to  know  the 
players  and  establish  the  routine  of  weekly  problem  solving  meetings. 

This  initial  meeting  was  used  to  present  an  activities  schedule  which  defined  site  safety 
during  ongoing  owner  operations,  the  methods  for  construction  deliveries,  and  construction 
parking  and  storage.  Decisions  were  made  regarding  use  of  owners  facilities,  toilets,  phones, 
and  meeting  space. 

Building  construction  during  train  operations  meant  maintaining  safe  movement  of 
equipment  and  personnel.  This  necessitated  staging  of  daily  work,  proper  clean  up  and  plan- 
ning, and  daily  communication  with  key  personnel  from  the  railroad. 

The  effectiveness  of  teamwork  in  problem  solving  requires  immediate  contact  with  effec- 
tive people.  Staying  in  touch  about  the  problem  being  solved  leads  to  an  awareness  of  the  site 
progress  and  decisions  affecting  the  outcome. 

The  initial  state  of  the  project  can  be  seen  by  these  photographs  of  the  dike  area.  The 
earthen  berm  will  be  replaced  by  a  concrete  retaining  wall  which  will  allow  more  space  for  the 
new  diesel  shop.  The  existing  storage  facility  will  be  expanded  by  a  Welfare  Addition.  This 
new  space  will  include  locker  and  lunchroom  areas  and  will  replace  the  existing  toilets  with 
modern  facilities. 

New  utility  pipes  have  been  installed  and  the  oil  separator  has  been  replaced  to  improve 
the  site  drainage  and  sewer  services.  Site  remediation  during  construction  was  arranged  by 
Remediation  Technologies  who  oversaw  environmental  safety  for  the  owner  and  contractors. 
Clean  backfill  replaced  poor  soils  and  the  installation  of  over  500  piles  produced  a  stable  base 
for  the  24,000  square  foot  building  construction.  These  timber  piles  ranged  from  38  feet  to  45 
feet  in  length  and  were  clustered  under  the  building  columns  for  average  individual  loadings 
of  35  tons  each.  More  than  40  steel  piles  were  also  installed  for  45  ton  capacity  at  key  loca- 
tions. Later  they  are  cut  off  to  the  proper  elevation  and  a  continuous  pile  cap  of  concrete  is 
poured  to  construct  the  building  foundation. 

The  steel  building  frame  and  insulated  metal  walls  forming  the  outer  envelope  were 
quickly  assembled  while  interior  concrete  pours  continued  to  produce  the  track  service  pits. 
Locomotives  stand  idling  alongside  of  building  erection  crews  as  the  walls  of  the  340  foot  long 
diesel  shop  were  attached.  Inside,  the  lower  level  of  the  shop  floor  was  prepared  for  concrete 
as  the  roofing  and  insulation  were  being  attached  in  another  area  of  the  building. 

The  owner  has  done  a  great  deal  to  allow  the  contractor  access  for  the  timely  construc- 
tion of  such  a  large  building  in  the  heart  of  an  operating  yard.  To  date,  the  site  improvements 
are  on  schedule  with  minimal  surprises  due  to  good  planning  and  team  cooperation.  The 
changes  that  have  occurred  during  construction  reflect  a  better  understanding  of  building  and 
site  uses. 

Approach  tracks  have  been  laid  by  the  railroad  personnel  while  interior  rails  are  aligned 
by  the  construction  forces.  The  end  wall  of  the  shop  was  left  open  until  the  delivery  of  the  key 
equipment  was  completed.  With  the  installations  of  the  two  10-ton  bridge  cranes  spanning  60 
feet  across  the  building,  the  siding  continued  to  complete  the  building  envelope. 

Work  now  continues  on  the  drip  pans  for  the  engine  start  up  area  and  the  existing  back 
shop  improvements  and  additions.  Site  grading  and  paving  are  scheduled  for  the  fall  with  com- 
pletion set  for  year  end. 

Future  Plans  For  This  Site 

A  new  yard  office  is  currently  in  the  planning  stages.  This  facility  was  under  considera- 
tion as  part  of  the  original  expansion  plan,  but  was  delayed  to  allow  the  owner  to  focus  on  the 
total  site  development. 
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A  new  section  building  and  other  improvements  will  be  undertaken  in  the  future  to  make 
this  site  ready  for  the  next  hundred  years  of  railroad  involvement  in  the  future  of  America. 

Mr.  Lileikis:  Thank  you,  gentlemen.  Next  are  the  standing  committee  reports.  The  first 
is  education  by  Jimmy  Neece,  supervisor  facilities  maintenance,  CSX. 

Standing  Committee  Report 
Education 

Chairman:  J.  Neece,  Supvr  Facilities  Mice.,  CSX 

Mr.  Neece:  I'm  proud  to  announce  the  first  Bridge  Repair  Seminar  held  in  the  Chicago 
was  a  success.  We  had  17  attendees  at  the  seminar  and  all  feedback  was  positive.  Plans  are 
underway  for  another  Bridge  Repair  Seminar  to  be  held  in  Atlanta  in  February.  We'll  be  send- 
ing brochures  out  around  the  first  of  December. 

The  Bridge  Inspection  Seminar  held  once  again  in  Denver  was  also  a  success.  We  had  60 
people  there  and  the  room  was  crowded.  Next  year  it  definitely  will  be  limited  to  50.  Those 
brochures  announcing  the  seminar  will  be  mailed  in  February. 

Registration  fees  for  both  seminars  will  remain  the  same;  $375  for  members  and  $475  for 
non-members.  You  do  have  to  be  a  member  by  January  1  to  take  advantage  of  the  member  rate. 
We  hope  to  see  you  all  at  both  seminars! 

Mr.  Lileikis:  Thank  you,  Jimmy.  John  Horney  will  now  give  the  scholarship  report.  John. 

Standing  Committee  Report 
Scholarships 

Chairman:  J.  Horney,  Sr.  Rail  Mgr  -  Structures,  Carter  Burgess 

Mr.  Horney:  I'm  happy  to  report  that  the  B&B  Association  awarded  three  scholarships 
for  the  1996  school  term.  The  first  was  a  renewal  of  a  1995  scholarship  awarded  to  Ms.  Sarah 
Dennis.  Sarah  is  the  daughter  of  Bill  Dennis  of  the  Iowa  Interstate  Railroad. 

The  second  scholarship  award  went  to  Mardene  Bartholomew,  the  daughter  of  Dale 
Bartholomew  of  Sverdrup  Civil  in  Bellevue,  Washington. 

The  third  scholarship  was  awarded  to  Jamie  Hill,  the  son  of  Gary  Hill  of  Union  Pacific, 
Omaha,  Nebraska. 

Mr.  Lileikis:  Thank  you,  John.  We'll  recess  for  lunch  and  return  here  at  1:15. 

(Recess) 
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BRIDGE  AND  BUILDING  SESSION 

lYiesday  Afternoon 

Mr.  Lileikis:  Welcome  back.  Mr.  Franz  will  introduce  the  first  committee  report  this 
afternoon. 

Mr.  Franz:  The  next  committee  report  is  Bridge  Failures,  Recent  and  Past.  Lessons  for 
the  Future.  The  co-chairmen  are  Richard  Bennett  of  the  University  of  Tennessee  and  Thomas 
Skinner  of  HNTB. 


Committee  Report 

BRIDGE  FAILURES,  RECENT  AND  PAST 

LESSONS  FOR  THE  FUTURE 

Special  Subject  #4 


Chairmen:        R.  Bennett,  The  University  of  Tennessee 
T.  Skinner,  HNTB  Corporation 

Committee  Members:  G.  Barksdale,  American  Inland  Divers 
R.  Calhoun,  CTE  Engineers 
J.  Cliff,  Spandeck 
R.  Flanagan,  Lockheed  Martin  Energy  Systems,  Inc. 

C.  Hague,  Alfred  Benesch  &  Co. 

K.  Jennison,  Burlington  Northern  -  Sante  Fe 
N.  Marianos,  Modjeski  &  Masters 
L.  Muir,  Cives  Steel  (former  grad  student,  UT) 
V.  Sharma,  Sharma  &  Assoc. 

D.  Sorgenfrei,  Modjeski  &  Masters 

INTRODUCTION 

The  history  of  the  railroad  industry  in  this  country  is  an  exciting  and  varied  one,  with 
great  advances  occurring  at  a  terrific  and  at  times  terrifying  pace.  From  the  invention  of 
Englishman  George  Stephenson's  Rocket,  in  1829,  and  American  Robert  L  Stevens'  T-section 
rails  on  wood  ties  in  the  1830s,  to  the  construction  of  the  Transcontinental  Railroad  complet- 
ed in  1869,  to  the  promise  of  new  high-speed  rail  systems,  the  railroad  has  pulled  in  its  wake 
many  of  the  great  achievements  of  the  world,  both  engineering  and  financial. 

Of  course,  advances  which  occur  over  such  a  relatively  short  period  of  time  are  rarely 
accomplished  without  some  painful  failures  along  the  way.  This  is  true  of  the  railroads.  As  the 
full  monetary  potential  of  the  railroads  began  to  be  realized,  many  with  less  than  honorable 
intentions  flocked  to  the  new  industry.  Shoddy  construction  and  labor  practices  which  amount- 
ed to  usury  pockmarked  the  railroads'  history,  causing  many  catastrophic  failures  of  locomo- 
tives, bridges,  railroads,  and  the  social  fabric  in  general.  Even  when  pains  were  taken  to  pro- 
vide safe  and  efficient  railroads,  designers  were  often  venturing  into  virgin  territory  and  push- 
ing the  limits  of  their  knowledge  and  skills  to  the  breaking  point. 


122 


No  one  could  have  estimated  the  rate  at  which  the  railroads  were  to  grow  during  those 
first  100  years  of  their  existence.  During  the  late  1800s,  locomotive  weight  was  rapidly 
increasing,  with  the  weight  being  doubled  between  1870  and  1890.  Some  reports  indicate  that 
one  out  of  every  four  bridges  that  were  built  failed  (Gies,  1963).  But  those  were  different  times. 
People  were  more  daring  and  lives  hung  in  a  more  precarious  balance  on  nearly  every  front. 
Railroad  bridge  failures  were  more  or  less  accepted  as  a  normal  part  of  life.  Railroad  travel 
was,  at  the  time,  a  dangerous  venture,  as  evidenced  by  the  prevalence  of  folk  songs  celebrat- 
ing the  great  train  wrecks  of  the  time.  American  railway  men  even  fought  the  installation  of 
telegraph  lines  to  control  rail  traffic  as  an  unnecessary  expense. 

Such  dangers  could  only  be  tolerated  for  so  long  though.  The  Ashtabula  bridge  collapse 
in  1876,  which  killed  up  to  90  people,  proved  to  be  a  watershed  event  in  the  history  of  railway 
bridges.  The  Ashtabula  failure  forced  both  the  public  and  engineers  to  take  a  closer  look  at  the 
bridges,  which  were  carrying  an  ever-increasing  number  of  people  across  the  country.  This  did 
not  mean  an  end  to  bridge  failures;  over  200  bridges  failed  in  the  decade  after  the  Ashtabula 
failure  (Gies,  1963).  The  Ashtabula  failure,  however,  moved  the  bridge  failure  from  the  realm 
of  "natural  disaster"  to  human  error.  From  that  point  on  an  effort  to  uncover  the  causes  of  indi- 
vidual bridge  failures  was  at  least  attempted,  so  that  future  catastrophes  might  be  prevented. 

So  the  question  becomes,  what  causes  a  bridge,  or  for  that  matter,  any  other  structure  to 
fail?  Stated  simply,  it  is  a  failure  to  achieve  an  acceptable  balance.  Engineering  is  after  all  in 
its  purest  form  a  balancing  act.  Equilibrium  is  attained  through  a  balancing  of  forces. 
Economy,  aesthetics,  and  performance  all  must  be  weighed  and  an  acceptable  balance  found 
for  a  design  to  be  considered  successful.  Many  times  in  great  undertakings,  great  egos  and 
great  ideas  must  be  balanced.  Innovation  must  be  tempered  with  established  practice.  A 
healthy  respect  and  knowledge  of  past  works  must  always  be  present  if  the  engineer  is  to  chal- 
lenge and  conquer  the  future.  Engineering  is  an  art  as  much  as  a  science,  and  the  engineer  must 
take  a  holistic  approach  to  design,  for  the  failure  to  balance  any  of  the  variables  involved  in  a 
project  could  lead  to  unacceptable  performance,  financial  disappointments,  or  catastrophic 
failure. 

This  report  examines  bridge  failures,  and  the  lessons  learned  from  the  failures.  The  report 
begins  with  some  introductory  remarks  on  defining  a  bridge  failure,  types  of  lessons  learned, 
and  a  statistical  analysis  of  bridge  failures.  This  is  followed  by  an  examination  of  some  of  the 
famous  historical  failures.  A  review  of  modern  day  failures  and  bridge  problem  areas  is  then 
given.  The  overall  theme  is  that  we  have  moved  from  collapse  to  component  failures. 

DEFINITION  OF  BRIDGE  FAILURE 

What  first  comes  to  mind  when  one  says  "bridge  failure"  is  the  catastrophic  type  failure 
with  an  image  of  a  bridge  in  pieces  in  some  body  of  water  or  a  train  plunging  off  the  end  of 
the  bridge.  Although  these  occasionally  happen,  they  are  quite  rare.  Quite  simply,  a  failure  is 
the  lack  of  a  bridge  to  meet  some  desired  performance  goal.  Engineers  speak  in  terms  of  limit 
states.  These  can  be  strength  limit  states  or  serviceability  limit  states.  When  a  strength  limit 
state  is  exceeded,  it  is  desirable  to  have  redundancy  and/or  ductility  in  the  structure,  so  that 
collapse  will  not  be  imminent.  Bridges  in  general  have  a  surprising  amount  of  redundancy,  and 
there  are  many  cases  of  "non-redundant"  bridges  functioning  after  a  member  failure. 

A  bridge  does  not  have  to  "fail"  for  the  strength  limit  state  to  be  exceeded.  If  the  rating 
of  a  bridge  is  sufficiently  low  so  that  traffic  is  restricted,  the  bridge  has  "failed."  This  is  often 
referred  to  as  being  obsolete.  In  general,  railroads  have  been  quite  insightful  into  future  traffic 
demands  when  designing  and  constructing  bridges,  so  that  the  occurrence  of  "failure"  due  to 
obsolescence  is  much  more  infrequent  than  with  highway  bridges. 

A  serviceability  limit  state  is  often  more  difficult  to  define.  An  example  of  a  serviceabil- 
ity limit  state  would  be  excessive  deflection.  Although  it  is  intuitively  obvious  that  there  should 
not  be  excessive  deflection  of  a  bridge,  determining  quantitatively  what  is  excessive  deflection 
is  difficult.  For  a  railroad  bridge,  it  might  be  when  the  track  fails  to  meet  the  FRA  standards 
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for  the  class  of  track.  Thus,  the  exceedance  of  a  serviceability  limit  may  still  allow  trains  to 
cross  the  bridge,  but  at  a  restricted  speed. 

Finally,  there  is  also  the  economic  limit  state.  A  bridge  must  support  sufficient  revenue 
traffic  to  justify  its  cost.  Many  miles  of  track  have  been  abandoned  simply  because  the  bridges 
would  be  too  expensive  to  maintain  or  replace.  Essentially  we  have  an  economic  failure. 
Engineers  continually  strive  to  improve  bridges  through  new  designs  and  materials  to  elimi- 
nate economic  failures. 

This  report  focuses  primarily  on  the  bridge  and  component  failures  from  the  strength 
limit  state  being  exceeded.  Although  these  are  often  considered  disasters  from  the  viewpoint 
of  the  involved  persons,  there  is  often  much  to  be  learned.  Petroski  (1982)  has  developed  a  the- 
sis on  the  role  of  failure  in  successful  design,  which  provides  quite  interesting  reading. 

LESSONS  LEARNED  FROM  BRIDGE  FAILURES 

Bridge  failures  provide  lessons  learned  in  both  a  specific  and  general  sense.  There  is  the 
need  for  thorough  and  proper  documentation  after  a  bridge  failure  so  that  the  valuable  specif- 
ic lessons  for  similar  type  bridges  can  be  learned.  Unfortunately,  with  the  litigious  society  and 
clients  often  having  a  limited  interest  in  the  professional  lessons  that  can  be  learned,  informa- 
tion on  bridge  failures  does  not  make  it  to  the  professional  literature.  Hanson  (1984)  states 
"Unfortunately,  investigations  are  too  frequently  only  carried  to  the  point  that  they  serve  the 
interests  of  the  client.  It  is  important  that  the  lessons  learned  from  failure  investigations  be 
made  available  professionally.  Investigators  should  be  encouraged  to  present  their  conclusions 
in  public  forums  or  in  technical  papers,  where  they  are  subject  to  peer  review."  It  is  important 
that  the  lessons  learned  from  a  bridge  failure  be  widely  disseminated  to  the  profession  in  a 
timely  and  complete  manner. 

Smith  (1976)  calls  for  a  regular  policy  of  the  prompt  and  thorough  technical  reporting  on 
bridge  failures.  He  bemoans  the  lack  of  consistency,  stating  that  "one  failure  of  importance  to 
engineers  is  left  without  a  thorough  published  report;  another  is  given  the  full  treatment, 
though  the  cause  is  immediately  obvious."  Although  there  is  the  need  for  thorough  reporting, 
caution  needs  to  be  exercised  in  examining  a  bridge  failure.  What  appears  to  be  immediately 
obvious  is  not  always  necessarily  so. 

By  studying  many  bridge  failures,  certain  patterns  emerge.  This  provides  general  lessons 
with  regard  to  the  conduct  of  the  bridge  engineering  and  inspection  community.  It  is  important 
that  these  general  lessons  not  be  overlooked.  Thus,  it  is  important  to  study  such  failures  as  the 
Tacoma  Narrows,  even  though  there  are  not  any  suspension  railroad  bridges  in  the  United 
States. 

This  report  will  examine  some  specific  historical  bridge  failures,  and  the  lessons  learned 
from  those  failures.  The  report  will  also  give  a  summary  of  current  bridge  problem  areas.  The 
report  also  considers  some  general  issues,  and  draws  some  general  conclusions  with  regard  to 
bridge  failures.  It  is  important  for  the  profession  to  step  back  and  look  at  itself  from  time  to 
time. 

STATISTICAL  ANALYSES  OF  BRIDGE  FAILURES 

A  few  studies  have  been  performed  to  examine  from  a  statistical  point  of  view  the  caus- 
es and  frequency  of  bridge  failures.  These  studies  indicate  some  of  the  prime  causes  of  bridge 
failures. 

One  of  the  earliest  statistical  reports  on  bridge  failures  was  given  by  Cooper  (1889).  The 
descriptions  of  the  failures  are  quite  brief,  but  are  summarized  in  the  following  table. 
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Cause  of  Failure 

Data  Set  1 

Data  Set  2 

Number      % 

Number      % 

Knocked  down  by  derailments 

"Square  falls" 

Failing  during  replacement/repair 

Carried  away  by  floods 

Wood  burns 

Uncertain,  unclassified,  or  unknown 

57 
30 
5 

159 

23 
12 
2 

63 

60 
34 
8 

39 
27 
97 

23 

13 

3 

15 

10 

36 

TOTAL 

251 

265 

Smith  (1976)  examined  143  bridge  failures  between  1847  and  1975.  A  summary  of  his 
findings  is  given  in  the  following  table.  Nineteen  of  the  bridges  Smith  classified  as  'unsuitable 
or  defective  permanent  material'  were  brittle  fractures.  Ten  of  the  bridges  classified  as  'over- 
load or  accident'  were  ship  or  barge  impacts.  Twenty-three  of  the  failures,  or  16%,  occurred 
during  construction. 


Cause  of  Failure 

Number 

% 

Flood  and  foundation  movement 

Unsuitable  or  defective  Permanent  material 

Overload  or  accident 

Inadequate  or  unsuitable  Temporary  works 

Earthquake 

Inadequate  design  in  permanent  Material 

Wind 

Fatigue 

Corrosion 

70 

22 

14 

12 

11 

5 

4 

4 

1 

49 

15 

10 

8 

8 

3 

3 

3 

1 

TOTAL 

143 

Hanson  (1984)  discussed  ten  recent  major  bridge  failures,  with  all  but  one  being  highway 
bridges.  Three  of  the  failures  were  during  construction,  and  all  of  these  were  concrete  struc- 
tures. The  other  seven  failures  were  during  the  service  life  of  the  structures,  and  these  were  all 
steel  structures.  Hanson  suggests  that  this  is  "indicative  of  an  underlying  problem  with  design 
and  construction  practices  that  needs  attention  by  bridge  engineers." 

An  investigation  of  Federal  Railroad  Administration  (FRA)  accident  reports  from  1982- 
1994  resulted  in  the  following  data.  Some  of  the  cases  reported  were  not  "bridge  failures"  as 
such,  but  were  derailments. 


125 


Cause  of  Failure 

Number 

% 

Comment 

Scour 

Bridge  approach 

Fire 

Moveable  bridges 

Vehicle  or  vessel  hit  bridge 

Deterioration 

Derailment 

Improper  repair  or  maintenance 

Shifted  loads 

Ice  flow  on  river 

Not  discernable 

13 
11 
10 

8 
7 
6 
4 
4 
2 
1 
9 

17 
15 
13 

11 
9 
8 
5 
5 
3 
1 
12 

Primarily  just  caused 

derailment 
Several  caused  by  train; 

one  by  grinding 

Includes  bridge  timbers  or  ties 
7  were  collapses 

TOTAL 

75 

One  of  the  most  thorough  statistical  studies  on  railroad  bridge  failures  is  reported  by 
Byers  (1985).  He  examined  ten  years  of  bridge  records  for  a  segment  of  railway  covering 
approximately  5,500  route  miles.  Some  of  Byers  findings  are  summarized  in  the  following 
table. 
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Type  of  Damage 

Statistics 

Comment 

Derailment  damage 

1 0  out  of  4200  bridges 

8  caused  mechanical 
damage;  2  caused  fire 
damage;  9  occurred  at 
some  distance  from 
the  bridge 

High  load  damage  at 
underpasses 

26  out  of  250 
underpasses 

Shifted  load  damage 
to  through  truss 

10  incidents  involving 
13  out  of  55  spans 

Several  through  girders 
also  struck,  but  damage 
not  serious  enough  to 
cause  operational 
restrictions 

High-water  damage 
to  timber  trestles 

6  out  of  3355 

Most  related  to  relatively 
shallow  pile  penetration 
or  heavy  scour  of 
noncohesive  stream  beds 

Fire  damage  to  timber 
trestles 

12  out  of  3355 

Byers  (1985)  summarized  his  findings  by  calculating  lifetime  probabilities  for  various 
types  of  damage,  as  reproduced  in  the  following  table.  He  concludes  that  for  a  typical  bridge 
life  of  75  years,  the  probability  of  serious  damage  from  accident,  fire  or  flood  is  about  12%. 


Type  of  Damage 

Probability  of  Damage 

Assumed  Life  of  Bridge 

50  yr 

75  yr 

100yr 

Derailment  damage  to  any  bridge 

0.0095 

0.014 

0.019 

High  load  damage  to  underpass 

0.52 

0.78 

>0.99 

Shifted  load  damage  to  through  truss 

>0.99 

>0.99 

>0.99 

High-water  damage  to  trestle 

0.014 

0.020 

0.027 

Fire  damage  to  timber  trestle  of  any  type 

0.018 

0.027 

0.036 

Although  the  categories  vary  from  study  to  study,  there  are  some  definite  patterns.  It 
appears  that  the  two  major  causes  of  bridge  failure  are  scour  and  impact.  Impact  can  be  in  the 
form  of  a  vehicle  or  ship  collision,  shifted  loads,  or  derailed  cars.  Over  100  years  ago,  Cooper 
(1888)  recognized  the  problem  with  impact,  stating  that  "bridge  designers  or  builders  have  lit- 


127 


tie  voice  in  methods  to  be  employed  for  guarding  or  protecting  their  bridge."  Things  have  not 
changed  a  whole  lot. 

Another  significant  cause  of  bridge  failures  are  construction,  repair,  and  maintenance  of 
bridges.  Timber  continues  to  remain  vulnerable  to  fires.  Bridge  approaches  are  almost  as 
important  as  the  bridges  themselves.  In  terms  of  collapses  from  structural  deficiencies,  there 
are  relatively  few  failures,  although  these  often  receive  significant  press. 

An  interesting  study  on  the  causes  of  structural  accidents  was  conducted  by  Sibly  and 
Walker  (1977).  Starting  with  the  Dee  bridge  failure  in  England  in  1847,  they  show  a  pattern  of 
a  major  bridge  failure  about  every  30  years.  The  Dee  bridge  was  a  so-called  truss  girder  bridge, 
and  exceeded  the  length  of  previous  bridges  of  this  type.  It  essentially  failed  through  lateral- 
torsional  buckling,  which  was  unknown  at  the  time.  The  next  failure  discussed  by  Sibly  and 
Walker  is  the  Tay  bridge  failure  in  1879  due  to  wind.  Also  around  this  time  was  the  Ashtabula 
bridge  failure  in  1876.  They  follow  with  the  Quebec  bridge  in  1907,  and  Tacoma  Narrows  in 
1940.  Projecting  the  approximate  30  year  cycle  forward  would  indicate  a  failure  in  1970.  Sibly 
and  Walker  cite  the  failure  of  several  steel  box  girders  in  Australia.  There  was  also  the  Pt. 
Pleasant  failure  in  1967.  Projecting  the  cycle  still  further  forward  would  indicate  a  major  fail- 
ure in  the  next  several  years,  or  about  the  turn  of  the  century.  Some  have  suggested  that  this 
failure  will  be  a  cable  stay  structure. 

The  question  is  raised  as  to  why  the  period  of  thirty  years  between  major  bridge  failures. 
Several  reasons  could  be  postulated.  One  is  a  communication  gap  between  one  generation  of 
engineers  and  the  next.  This  is  certainly  plausible,  and  leads  to  the  lesson  of  the  need  to  learn 
from  history.  Another  explanation  relates  to  engineers  pushing  the  design  limit  further  and  fur- 
ther until  finally  we  reach  beyond  our  limits. 

The  Tacoma  Narrows  failure  provides  an  interesting  study  in  the  pattern  of  bridge  fail- 
ures. It  marks  the  shift  from  the  failures  being  railroad  bridges  to  being  highway  bridges.  More 
importantly,  it  marks  a  repetition  in  history.  The  Tacoma  Narrows  bridge  was  not  the  first  sus- 
pension bridge  to  fail;  there  was  a  long  standing  record  of  flexible  suspension  bridges  being 
plagued  by  damaging  undulations  (Petroski,  1995).  There  were  also  a  number  of  sources  that 
warned  that  some  aspects  of  suspension  bridge  behavior  were  not  fully  understood. 

In  1836  the  Brighton  Chain  Pier,  a  multispan  suspension  bridge,  collapsed  into  the  sea 
after  a  documented  history  of  deck  oscillations.  Between  1837  and  1839  Thomas  Telford's 
Menai  Strait  Suspension  Bridge,  which  was  said  to  have  heaved  as  much  as  16  feet  in  heavy 
winds,  was  repeatedly  stiffened  and  in  essence  rebuilt.  In  1854,  the  Wheeling  Suspension 
Bridge  across  the  Ohio  River  fell  due  to  wind  damage.  In  1860,  Ignaz  von  Mitis'  suspension 
bridge  over  the  Danube  Canal,  which  was  the  first  bridge  to  incorporate  steel  in  its  construc- 
tion, was  dismantled  and  replaced  because  it  vibrated  excessively  and  swung  wildly  in  the 
wind.  At  least  some  of  these  cases  were  most  likely  known  by  the  designers  of  the  Tacoma 
Narrows  Bridge,  but  the  designers  felt  that  new  methods  of  analysis,  mainly  deflection  theory, 
which  had  been  devised  in  the  early  twentieth  century  would  prevent  the  more  modern  bridges 
from  experiencing  the  same  sort  of  problems.  This  belief  was  supported  by  the  performance 
of  more  contemporary  and  impressive  bridges. 

The  Roeblings'  Niagara  Gorge  and  Brooklyn  Bridges  had  not  suffered  the  same  sort  of 
problems  that  had  plagued  their  predecessors.  More  contemporary  suspension  bridges,  such  as 
the  Golden  Gate  Bridge,  also  had  far  fewer  and  less  severe  problems  than  bridges  of  the  past. 
It  is  true  that  during  the  opening  ceremonies  for  the  George  Washington  Bridge,  the  marching 
of  soldiers  in  the  parade  caused  noticeable  vibrations  in  the  flexible  span.  In  1938,  the  Golden 
Gate  Bridge  was  reported  to  have  deflected  vertically  in  a  wavelike  manner  during  a  wind- 
storm. But  these  were  not  considered  to  be  serious  problems,  and  they  certainly  did  not  war- 
rant any  doubt  concerning  the  superior  bridge  design  methods  of  the  time.  On  the  contrary,  this 
string  of  successes  had  only  caused  bridge  engineers  to  feel  that  they  understood  the  behavior 
of  suspension  bridges  far  better  than  they  actually  did.  What  they  did  not  realize  was  that  the 
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success  of  the  more  recent  bridges  had  been  as  much  a  result  of  heavier  loads  and  longer  spans, 
which  caused  a  stiffening  of  the  deck  and  in  turn  less  flexibility,  as  it  was  due  to  better  engi- 
neering knowledge.  This  fact  was  lost  to  many  engineers  at  the  time,  because  they  felt  that  they 
were  part  of  a  new  age  in  engineering,  in  which  mathematics  and  science  would  dominate  a 
field  which  had  previously  been  governed  by  model  building  and  tenuous  empirical  knowl- 
edge. 

The  use  of  "deflection  theory"  in  designing  suspension  bridges  allowed  decks  that,  con- 
trary to  intuitive  thought,  became  less  stiff  as  the  dead  weight  was  increased.  As  a  result,  longer 
bridges  would  actually  be  designed  to  allow  more  flexibility  than  shorter  spans.  Engineers  took 
pride  in  producing  structures  with  extremely  flexible  decks,  since  such  decks  could  be  con- 
structed with  considerable  savings.  As  a  matter  of  fact,  Ammann,  who  designed  the  George 
Washington  Bridge,  criticized  his  contemporaries  for  utilizing  overly  stiff  decks  and  envi- 
sioned the  bridge  of  the  future  to  be  much  more  like  "the  early  English  type  suspension  bridge" 
with  an  unstiffened  floor  suspended  from  the  cables.  This  thinking  was  consistent  with  the 
deflection  theory  approach.  However,  there  are  certainly  dangers  involved  with  using  failed 
bridges  as  models  for  more  daring  engineering  bridge  designs.  It  was  believed,  in  accordance 
with  deflection  theory,  that  longer  spans  would  utilize  heavier  cables,  which  would  compen- 
sate for  a  more  flexible  deck.  Of  course  this  approach  neglected  all  but  static  loads.  Dynamic 
behavior  of  the  structure  was  never  considered.  It  never  had  been  in  the  design  of  suspension 
bridges. 

There  were  warning  voices  both  before  and  during  the  design  and  construction  of  the 
Tacoma  Narrows  Bridge.  Theodore  L.  Condron,  who  was  the  advisory  engineer  to  the 
Reconstruction  Finance  Corporation,  which  was  to  finance  the  bridge,  expressed  many  con- 
cerns about  the  proposed  design  for  the  Tacoma  Narrows  Bridge.  He  was  most  troubled  by  the 
narrowness  and  flexibility  of  the  bridge's  deck.  He  prepared  a  chart  which  showed  that  the 
span-to-width  ratio  of  the  Tacoma  Narrows  Bridge  was  1:72;  the  next  narrowest  bridge  was  the 
Golden  Gate  Bridge  with  a  ratio  of  1:46.7.  Condron  strongly  recommended  that  the  bridge 
deck  be  widened  to  52  feet,  though  he  buffered  his  recommendation  by  stating  that  he  was  not 
as  qualified  as  the  designers  in  the  area  of  suspension  bridges.  The  Engineering  News-Record 
had  also  published  in  1934  and  1935  a  series  of  eight  articles,  which  discussed  the  aerody- 
namic effects  of  wind  forces  on  structures  and  warned  that  much  was  still  unknown  about  such 
behavior. 

Several  general  lessons  can  be  learned  from  the  Tacoma  Narrows  bridge.  The  first  is  the 
importance  of  history.  The  old  saying  that  "those  who  do  not  know  history  are  bound  to  repeat 
it"  applies  to  bridges.  There  had  been  a  rash  of  suspension  bridge  failures  approximately  100 
years  before  the  Tacoma  Narrows  that  gave  a  clue  with  respect  to  wind  problems.  Another  les- 
son is  that  instead  of  proceeding  in  a  cautious  manner,  a  monumental  leap  of  faith  was  made, 
going  from  the  1 :46.7  span-to-width  ratio  of  the  Golden  Gate  Bridge  to  the  1 :72  span-to-width 
ratio  of  the  Tacoma  Narrows.  If  the  1:53.8  ratio  proposed  by  Condron  had  been  used,  the  prob- 
lems associated  with  the  Tacoma  Narrows  Bridge  might  have  been  less  severe  and  easily  cor- 
rected. It  may  have  still  served  as  a  warning  but  in  a  much  less  dramatic  fashion.  These  lessons 
learned  from  the  Tacoma  Narrows  failure  are  especially  relevant  today.  Like  in  the  earlier  part 
of  the  twentieth  century,  we  seem  to  be  at  the  cusp  of  a  new  age  in  engineering  when  the 
drudgery  of  hand  calculations  and  sloppy  approximations  is  being  replaced  by  the  speed  and 
accuracy  of  the  computer.  Perhaps  caution  and  old-fashioned  common  sense  are  needed  now 
more  than  ever. 

HISTORICAL  BRIDGE  FAILURES 

Ashtabula  Bridge,  1876 

There  have  been  several  notable  failures  resulting  from  welded  bridges,  particularly  start- 
ing in  the  seventies.  Similar  to  the  Tacoma  Narrows  bridge,  there  was  actually  warning  of  the 
problems  with  fatigue  and  fracture  approximately  100  years  earlier,  that  being  in  the  Ashtabula 
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bridge.  Since  the  failure  of  the  Ashtabula  bridge  on  December  29,  1876  remains  a  watershed 
in  the  history  of  bridge  design,  this  failure  will  be  examined,  and  then  its  relation  to  present 
bridges  discussed. 

The  exact  death  count  from  the  Ashtabula  bridge  failure  remains  uncertain,  but  at  least 
eighty  people  were  killed,  and  it  led  to  the  suicide  of  two  others.  The  popular  literature  still 
suggests  that  the  failure  was  due  to  a  car  derailing  shortly  before  it  reached  the  bridge,  and  the 
derailed  car  causing  the  floor  beams  to  fail,  which  led  to  the  entire  collapse  (Cook,  1987; 
Petroski,  1995).  A  detailed  engineering  analysis  of  this  failure  was  recently  performed 
(Gasparini  and  Fields,  1993),  which  showed  that  the  failure  was  initiated  by  a  combination  of 
fatigue  and  brittle  fracture. 

The  Ashtabula  bridge  was  a  deck  Howe  truss  with  14-11  foot  long  by  20  foot  deep  pan- 
els. It  was  constructed  by  Amasa  Stone  of  the  Cleveland,  Painesville  and  Ashtabula  Railroad. 
Stone  had  significant  experience  with  Howe  trusses,  testifying  at  the  inquiry  that  he  had  built 
10  to  15  miles  of  Howe  bridges.  Stone  was  also  the  brother-in-law  of  William  Howe,  and  was 
one  of  the  developers  of  the  Howe  truss.  Although  most  of  the  Howe  trusses  used  timber,  Stone 
decided  to  build  the  Ashtabula  bridge  completely  of  iron.  Perhaps  this  was  because  he  wanted 
to  innovate,  or  perhaps  it  was  because  his  brother  was  a  partner  in  the  rolling  mill  that  was  to 
provide  the  I  beams.  Although  Stone  had  constructed  a  few  all  iron  bridges,  this  was  not  the 
norm.  In  fact,  Eads  had  opted  for  his  arch  design  for  the  St.  Louis  Bridge  partly  because  he 
feared  that  failure  could  occur  in  iron  repeatedly  loaded  in  tension,  such  as  occurred  in  sus- 
pension bridges. 

Construction  of  the  bridge  took  place  between  1863  and  1865.  Although  there  were  some 
problems  with  the  design  and  construction,  the  bridge  was  successfully  tested  with  three 
engines,  and  had  been  in  service  for  ten  years  at  the  time  of  the  collapse.  Of  significance  to  the 
collapse  was  that  there  was  a  cast  iron  angle  block  at  the  top  chord  connection  with  a  lug  that 
the  top  chord  bore  upon. 

Several  investigations  were  conducted  into  the  failure.  The  Ohio  legislature  appointed  an 
investigative  committee.  The  conclusion  of  the  committee  was  "The  failure  was  not  due  to  any 
defective  quality  in  the  iron.  It  was  not  owing  to  the  sudden  effect  of  intense  cold,  for  failure 
occurred  by  bending,  and  not  be  breaking.  It  was  not  the  result  of  a  weakness  gradually  devel- 
oped after  the  erection  of  the  bridge.  It  was  due  simply  to  the  fact  that  it  was  not  constructed 
in  accordance  with  certain  well  established  engineering  principles  (Report  of  the  Joint 
Committee,  as  quoted  in  Gasparini  and  Fields,  1993)."  Essentially  the  blame  was  laid  on  the 
railway  company.  This  led  to  the  suicide  of  the  chief  engineer  of  the  railroad,  and  later  to  the 
suicide  of  Amasa  Stone. 

Another  investigation  was  performed  by  an  engineer  on  behalf  of  the  coroner's  jury  in 
Ashtabula.  He  concluded  that  the  failure  resulted  from  the  buckling  outward  of  the  three  I 
beams  in  the  top  chord.  A  third  investigation  was  conducted  by  Charles  MacDonald,  probably 
on  the  behalf  of  ASCE.  MacDonald  was  the  only  one  to  note  the  existence  of  a  flaw  in  one  of 
the  lugs  that  supported  the  top  chord.  He  noted  that  a  lug  had  broken  off  where  the  failure  ini- 
tiated, and  the  fracture  disclosed  an  air  hole  of  approximately  half  the  cross-section. 
MacDonald  defended  Stone  by  saying  that  "the  Ashtabula  bridge  was  the  result  of  an  honest 
effort  to  improve  the  bridge  practice  of  the  country,  undertaken  by  a  man  whose  experience  in 
wooden  bridges  warranted  him  in  making  the  attempt." 

Essentially,  the  failure  was  the  result  of  a  flaw  in  the  cast  iron,  partly  due  to  the  transition 
from  the  main  body  to  the  lug.  With  time,  fatigue  probably  caused  the  flaw  to  grow,  until  final- 
ly there  was  a  brittle  fracture.  The  low  temperature  at  the  time  of  failure  probably  contributed 
to  the  brittle  fracture.  In  Cooper's  1888  Specification  for  bridge  design,  the  use  of  cast  iron  was 
forbidden.  However,  the  specification  made  no  mention  of  fatigue.  At  the  time  of  the  Ashtabula 
bridge  construction,  there  were  a  few  pioneering  studies  in  fatigue  in  Europe  as  the  result  of 
failures  of  iron  railway  axles.  The  effects  of  stress  intensities  and  brittle  fracture  were  com- 
pletely unknown  at  the  time. 
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It  thus  appears  that  the  failure  of  the  Ashtabula  bridge  was  the  result  of  something  that 
was  not  known  at  the  time.  Gasparini  and  Fields  (1993)  conclude  that  had  the  flaw  not  been  in 
the  lug,  the  bridge  would  have  probably  served  a  full  life.  It  is  unfortunate  that  the  true  cause 
of  failure  was  not  identified  by  most  of  the  investigation  parties,  and  that  the  blame  was  laid 
on  a  man  that  was  probably  qualified  to  construct  a  pioneering  type  bridge. 

One  of  the  general  lessons  to  be  learned  from  the  Ashtabula  bridge  is  the  importance  of 
identifying  the  true  cause  of  failure.  The  derailment  myth  still  exists  today,  and  has  meant  the 
true  cause  of  failure  is  not  widely  known.  The  other  lesson  relates  to  the  specific  cause  of  fail- 
ure. Primarily  as  the  result  of  the  Ashtabula  failure,  cast  iron  was  not  used  for  bridge  members. 
However,  we  developed  a  process  not  too  dissimilar  from  casting,  but  called  it  welding.  In  both 
casting  and  welding,  the  metal  is  heated  to  a  molten  state,  than  allowed  to  cool  with  no  further 
forming.  The  Ashtabula  bridge  indicated  that  this  can  be  a  dangerous  situation  for  bridges. 

Several  examples  exist  of  bridges  in  which  weld  flaws  led  to  bridge  failures.  The  King's 
Bridge  in  Melbourne,  Australia  failed  on  July  11,  1962,  after  only  15  months  in  service 
(Madison  and  Irwin,  1971).  The  bridge  was  a  steel  four-girder  deck  span  that  failed  on  a  cold 
winter  morning  (40  F).  Concrete  sidewalls  prevented  complete  collapse,  and  the  bridge  span 
fell  only  about  18"  preventing  a  major  disaster.  The  bridge  failed  through  girder  fractures  at 
the  end  of  welded  cover  plates.  The  combined  effect  of  a  stress  concentration,  restricted  weld- 
ability  of  the  steel,  and  improper  welding  procedures  resulted  in  cracks  at  the  toe  of  the  trans- 
verse welds  of  the  cover  plates.  There  were  shrinkage  cracks  in  over  half  of  the  over  100  gird- 
ers fabricated  for  the  bridge.  In  the  failed  span,  these  cracks  had  penetrated  the  flange.  One  of 
the  interior  girders  had  cracked  to  within  a  few  inches  of  the  top  flange  in  the  previous  winter. 
During  the  next  twelve  months,  the  crack  in  the  other  interior  girder  grew  due  to  fatigue. 
Finally,  the  critical  combination  of  temperature,  crack  length,  and  load  were  reached  which 
caused  the  second  girder  to  fail,  with  the  others  rapidly  following.  Only  the  top  flange  of  one 
outside  girder  remained  intact.  Madison  and  Irwin  (1971)  showed  that  the  failure  could  have 
been  predicted  with  brittle  fracture  analysis. 

The  bridge  was  partly  successful  in  the  sense  that  the  redundancy  worked.  The  bridge 
remained  in  service  for  another  year  after  the  first  girder  failed.  The  bridge  is  one  of  the  more 
dramatic  cases  illustrating  the  problems  with  termination  of  welded  cover  plates. 

Another  example  of  a  bridge  failure,  but  not  collapse,  from  welded  cover  plates  is  the 
Yellow  Mill  Pond  bridge  on  the  Connecticut  turnpike.  The  bridge  is  a  simple  span  girder 
bridge  with  six  to  seven  girders  per  span,  and  was  opened  in  1958.  The  girders  are  A242  W36 
sections  with  two  cover  plates  welded  to  the  tension  flange.  In  1970,  a  major  crack  was  noticed 
during  the  cleaning  and  painting  of  the  bridge.  The  crack  had  started  at  the  toe  of  the  trans- 
verse weld  of  the  primary  cover  plate,  and  extended  through  the  tension  flange  and  about  half 
the  web.  The  results  of  inspections  over  the  next  ten  years  are  reported  in  Fisher  et  al.  (1981). 

By  1976,  22  out  of  40  primary  cover  plate  details  that  were  inspected  were  cracked.  In 
1977,  cracks  started  to  appear  at  the  end  of  the  secondary  (outer)  cover  plates.  The  study,  and 
supporting  laboratory  testing,  led  to  the  E'  category  for  fatigue.  It  also  showed  that  fatigue 
crack  growth  can  develop  in  welded  connections  when  only  a  few  stress  cycles  in  the  variable 
stress  spectrum  exceed  the  constant  stress  fatigue  limit.  The  stress  range  of  the  Yellow  Mill 
Pond  bridge  is  similar  to  many  cover  plated  girders.  Thus,  cracking  can  be  expected  when 
cumulative  stress  cycles  are  comparable  to  the  Yellow  Mill  Pond  Bridge.  Regular  inspection 
and  repair  has  prevented  this  bridge  from  being  a  catastrophic  failure. 

A  final  example  is  the  Dan  Ryan  Transit  Bridge  was  built  in  1968.  A  large  crack  was 
noticed  on  January  4,  1978,  in  a  curved  section  of  track  where  steel  plate  girders  were  sup- 
ported by  a  steel  box  beam.  The  bottom  flange  of  the  steel  girders  penetrated  the  lower  part  of 
the  web  of  the  box  beam.  A  slot  had  been  cut  in  the  web,  the  flange  threaded  through,  and  then 
the  flange  continuously  welded  to  the  box  beam.  A  fatigue  crack  had  initiated  at  the  welded 
junctions  of  the  edges  of  the  steel  beams  which  penetrated  the  box  beam.  At  the  time  of  con- 
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struction,  the  risk  due  to  fatigue  failure  of  this  type  of  connection  was  not  anticipated.  Failure 
occurred  because  of  the  crack  that  was  initiated  by  fatigue  in  the  weld,  the  reduced  fracture 
toughness  of  the  steel  due  to  low  temperatures,  and  the  high  tensile  stresses  resulting  from  the 
weld  restraint  (Koncza,  1979). 

One  lesson  to  be  learned  from  the  Dan  Ryan  line  is  the  value  of  having  the  bridge  regu- 
larly inspected,  even  if  just  on  a  cursory  basis,  by  competent  people.  In  the  case  of  the  Dan 
Ryan  line,  the  crack  was  noticed  by  Mr.  Solarte,  an  civil  engineer  for  the  Rock  Island  line.  He 
noticed  the  crack  while  he  was  looking  out  the  window  during  his  morning  commute.  The 
King's  Bridge  in  Melbourne  perhaps  could  have  been  saved  if  the  initial  girder  failure  had  been 
identified  during  an  inspection.  The  more  people  that  are  trained  to  at  least  give  a  cursory 
inspection  of  bridge,  the  better  off  we  are. 

A  second  general  lesson  relates  to  history,  and  is  similar  to  the  Tacoma  Narrows  failure. 
All  the  failures  were  quite  similar  to  the  Ashtabula  bridge  failure  in  that  there  was  flaw,  it  grew 
from  fatigue,  and  brittle  fracture  occured,  aided  by  low  temperatures.  Bridge  failures  over  100 
years  ago  are  still  teaching  us  lessons. 

Tav  Bridge.  1879 

At  4:15  p.m.,  early  in  the  evening  Sunday,  December  28,  1879,  a  North  British  Railway 
Company  train  left  the  station  at  Endinburgh.  The  engine,  the  luggage  carriage  and  six  pas- 
senger carriages  traveled  north  through  Burntisland,  Fifeshire,  and  St.  Forth  taking  on  passen- 
gers along  the  way  until  the  train  carried  approximately  seventy-five  passengers.  Ahead  lay  the 
Tay  bridge  with  85  spans,  the  largest  being  250  feet.  The  Tay  was  the  first  of  two  bridges  that 
would  cut  the  trip  along  the  eastern  coast  of  Scotland  by  62  miles  and  two  hours.  It  was  an 
engineering  marvel. 

When  proposed  in  1866,  many,  including  the  railway  companies,  feared  the  scope  of  the 
project.  Nothing  like  it  had  been  attempted  before.  Nonetheless,  in  1870  the  design  submitted 
by  Sir  Thomas  Bouch  had  been  approved  by  the  British  Government  and  work  proceeded  in 
1872.  The  completed  bridge  was  delivered  in  1877,  taking  twice  as  long  and  costing  twice  as 
much  as  had  been  expected.  Still,  it  had  been  completed  and  had  stood  for  nearly  two  years, 
carrying  passengers  and  goods  safely  between  England  and  Scotland,  but  some  still  had  their 
doubts.  One  engineer,  John  Fowler,  had  forbidden  his  family  to  travel  across  the  bridge. 

As  the  train  left  St.  Forth,  at  around  7:30,  five  minutes  behind  schedule,  the  signal  was 
sent  to  the  signalman  at  the  south  end  of  the  bridge,  whom  in  turn  telegraphed  the  train's 
progress  to  the  north  end  of  the  bridge.  As  the  signal  was  sent,  the  winds  picked  up.  Less  than 
two  minutes  later  the  bridge  collapsed.  The  railway  company  staff  prayed  that  the  train  had  lost 
time  between  St.  Forth  and  the  bridge,  but  it  was  not  so.  At  1 1 :00  p.m.  a  steamer  was  sent  to 
survey  the  scene,  but  due  to  the  bad  weather,  it  arrived  as  the  moon  was  setting  behind  the 
dense  clouds.  Despite  the  lack  of  visibility,  the  conclusion  was  inevitable.  Thirteen  spans  were 
gone,  a  gap  of  3,280  feet.  Some  aboard  the  steamer  thought  they  could  see  survivors  clinging 
to  the  piers,  but  they  proved  to  be  cables  fixed  to  the  abutments.  Nothing  remained  of  the  train 
or  that  section  of  the  bridge  that  had  failed,  save  the  stone  foundations  and  portions  of  the  brick 
abutments,  from  which  thrust  the  fractured  stumps  of  the  iron  uprights. 

The  failure  of  course  came  as  a  shock  to  a  majority  of  the  engineering  community  and 
immediately  an  investigation  was  begun.  As  is  the  case  in  many  structural  failures,  many  dif- 
ferent factors  contributed  to  the  collapse.  As  one  investigator  put  it,  "the  bridge  was  badly 
designed,  badly  constructed  and  badly  maintained,"  a  bad  combination.  Probably  the  most 
shocking  of  the  facts  revealed  in  the  inquiry  was  that  Thomas  Bouch,  the  bridge's  engineer,  had 
not  made  any  consideration  in  the  design  regarding  wind  pressure.  He  had  based  the  omission 
on  his  correspondence  with  Astronomer  Royal  Sir  George  Airy  in  which  Airy  suggested  that 
the  average  design  wind  pressure  should  be  around  ten  pounds  per  square  foot.  This  was  an 
extremely  low  estimate  considering  that  American  engineers,  as  a  result  of  previous  failures, 
were  designing  for  five  times  this  pressure  and  that  locals  knew  the  winds  in  the  area  to  be 
fierce. 
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The  failure,  though  caused  mainly  by  the  low  estimate  of  the  wind  loads,  could  at  least 
be  partially  blamed  on  economics.  In  a  previous  project,  the  Belah  Viaduct,  Bouch  had  chosen 
a  much  more  substantial  system  of  piers  and  horizontal  ties.  When  questioned  about  this  fact 
during  the  inquiry  into  the  Tay  failure,  Bouch  stated  that  the  weaker  structure  had  been  chosen 
for  economic  reasons.  His  original  design  for  the  piers  had  consisted  of  eight  columns  placed 
in  four  rows,  but  this  proved  too  expensive,  so  the  cheaper  six  column  hexagonal  pier  design 
was  adopted.  Though  economics  can  never  be  used  as  an  excuse  for  bad  design,  it  is  an  ever- 
present  and  powerful  concern  in  every  design. 

Jones  (1994)  recently  conducted  an  analysis  on  the  Tay  bridge  failure  using  modern  meth- 
ods of  engineering.  The  bridge  failed  when  the  towers  supporting  the  high  girders  failed  under 
the  wind  loading.  The  towers  consisted  of  six  cast-iron  columns.  The  columns  were  built  up 
of  seven  cast-iron  flanged  pipes.  These  were  tied  together  by  wrought  iron  bracing  bars.  The 
bracing  bars  were  attached  to  the  pipes  through  "snugs"  which  were  integrally  cast  with  the 
pipe  flanges.  There  was  poor  workmanship  in  the  castings;  some  snugs  broke  off  the  castings 
in  the  factory  and  were  reattached  by  recasting  the  snugs  insitu  against  the  cold  surface.  Tests 
after  the  bridge  failure  showed  the  snugs  to  fail  at  approximately  24  tons,  whereas  in  theory 
they  should  have  failed  around  200  tons.  Problems  with  quality  control  and  the  use  of  castings 
was  partly  responsible  for  the  failure  of  the  Tay  bridge,  as  with  the  Ashtabula  bridge. 

One  of  the  more  interesting  aspects  brought  out  by  Jones  (1994)  was  that  if  the  wrought 
iron  ties  between  the  columns  had  been  significantly  weaker,  the  bridge  may  have  survived. 
The  ties  were  approximately  4  square  inches  in  area.  If  they  had  only  been  1 .5  square  inches 
in  area,  the  ties  would  have  yielded  before  the  snugs  broke  off.  The  yielding  would  have 
allowed  the  tie  to  continue  to  carry  load,  and  distribute  excess  load  to  other  ties.  A  plastic 
mechanism  would  have  had  to  have  developed  before  collapse  of  the  bridge.  The  horizontal 
load  causing  failure  would  have  increased  from  approximately  50  tons  to  70  tons,  or  a  40% 
increase.  Although  the  bridge  was  underdesigned  for  wind,  and  may  have  eventually  failed  (a 
40%  increase  in  load  would  also  have  caused  overturning  stability  problems),  the  capacity  of 
the  bridge  could  have  been  increased  by  decreasing  the  area  of  the  ties,  forcing  a  ductile 
instead  of  a  brittle  failure. 

This  analysis  provides  an  important  lesson  with  respect  to  bridge  failures.  Both  the  engi- 
neer and  inspector  need  to  be  aware  of  the  consequences  of  failure  of  a  component.  Particular 
care  in  design  and  inspection  needs  to  be  taken  when  examining  members  whose  failure  would 
lead  to  collapse  of  the  bridge.  Ideally,  all  failures  would  be  ductile  and  a  redundant  load  path 
would  be  provided  for  all  members.  This  is  not  feasible,  and  specifications  have  recently 
addressed  this  through  the  identification  of  fracture  critical  members.  For  failures  to  continue 
to  be  componenets  instead  of  collapses,  and  hence  less  catastrophic,  bridges  must  be  built  such 
that  component  failures  do  not  lead  to  a  progressive  collapse  of  the  bridge. 

Despite  the  failure  of  the  Tay,  the  winds  still  blew  across  the  Firths  and  the  trip  from 
England  to  Scotland  was  still  far  too  long.  The  Tay  was  built  for  a  reason,  and  that  reason  still 
existed.  Bridges  had  to  be  built  that  could  safely  carry  rail  passengers  across  the  Firth  of  Tay 
and  the  Firth  of  Forth.  The  original  plan  had  been  to  construct  a  bridge,  similar  in  design  to 
that  of  the  Tay,  across  the  Forth,  but  with  the  failure  of  the  Tay  this  was  now  out  of  the  ques- 
tion. A  new  design  was  desperately  needed.  The  challenge  was  taken  up  by  Sir  John  Fowler, 
who  had  criticized  the  Tay  Bridge  from  the  beginning,  and  Benjamin  Baker.  With  the  benefit 
of  Bouch's  experience,  Fowler  and  Baker  proposed  a  much  more  stalwart  design,  which  sport- 
ed, as  described  by  Fowler,  the  "straddle  of  Henry  VIII"  to  withstand  the  gusts  that  had  hum- 
bled Bouch's  efforts.  The  bridge's  design  was  to  be  based  on  a  cantilever  principle,  massive 
arms  of  steel  lattice  balancing  across  the  Forth  in  two  giant  spans  of  1,710  feet.  And  strong  it 
was,  designed  for  56  pounds  per  square  foot  of  wind  load,  with  stalwart  columns  consisting  of 
cylinders  more  than  twelve  feet  in  diameter  and  1-1/4"  thick.  This  time  cost  was  no  concern. 
Though  estimated  to  cost  1,500,000  pounds,  the  final  cost  was  3,500,000  pounds,  and  no  one 
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seemed  to  be  bothered  by  it.  The  Forth  Bridge  was  not  only  to  be  the  longest  bridge  in  the 
world,  but  also  the  strongest  and  the  stiffest.  It  had  to  be  to  regain  the  confidence  of  the  British 
people. 

The  bridge,  though  an  impressive  engineering  accomplishment,  did  have  its  detractors. 
Many  saw  the  bridge  as  being  unnecessarily  ugly,  and  some  considered  it  overbuilt,  despite  the 
recent  fall  of  the  Tay.  Shortly  after  the  Form's  completion,  Theodore  Cooper,  a  well-respected 
American  engineer  who  had  assisted  in  the  construction  of  Ead's  St.  Louis  Bridge,  stated  that 
the  Forth  Bridge  was  "the  clumsiest  structure  ever  designed  by  man,  the  most  awkward  piece 
of  engineering  in  [his]  opinion  that  was  ever  constructed".  He  went  onto  say  that  "an  American 
would  have  taken  that  bridge  with  the  amount  of  money  that  was  appropriated  and  would  have 
turned  back  50  [percent]  to  the  owners,  instead  of  collecting  when  the  bridge  was  done,  near- 
ly 40  [percent]  in  excess  of  the  estimate."  Cooper  would  later  get  the  opportunity  to  try  to 
prove  his  point. 

The  Quebec  Bridge.  1907.  1916 

The  Quebec  bridge  is  quite  unique  in  that  it  failed  twice,  both  times  during  construction. 
A  description  of  the  first  failure  is  given  by  Tarkov  (1986). 

Cooper's  chance  to  prove  his  statements  concerning  the  Forth  Bridge  would  come  with 
the  need  for  a  bridge  to  cross  the  St.  Lawrence  River  near  Quebec.  Cooper  had  attended  the 
annual  convention  of  the  American  Society  of  Civil  Engineers  in  the  summer  of  1897  in 
Quebec  City.  Among  the  topics  discussed  was  the  proposed  bridge  to  cross  the  St.  Lawrence 
River.  The  company  in  charge  of  the  endeavor  was  the  Quebec  Bridge  Company,  which  since 
it  inception  in  1 887  had  been  plagued  by  financial  troubles  and  therefore  had  accomplished 
virtually  nothing  to  that  point.  Cooper  was  a  well-respected  consulting  engineer.  He  had  grad- 
uated from  Rensselaer  Institute,  served  in  the  Navy  during  the  Civil  War,  worked  under  Eads 
during  the  construction  of  the  St.  Louis  Bridge,  and  had  been  superintendent  of  Andrew 
Carnegie's  Keystone  Bridge  Company  before  going  into  consulting.  During  that  time  he  had 
been  an  outspoken  critic  of  many  practices  of  the  engineering  community,  including  the  use  of 
arbitrary  factors  of  safety  and  codes  of  practice.  He  believed  instead  the  engineer  should  rely 
solely  on  his  own  abilities  and  knowledge  in  designing  suitable  structures.  He  had  also  done 
something  that  many  of  his  contemporaries  had  failed  to  do;  he  had  published  his  thoughts  and 
theories.  His  written  works  included  books  on  bridge  design  and  the  now  commonplace  loco- 
motive wheel  loadings.  The  one  thing  he  had  not  yet  accomplished  in  his  58  years  was  to  over- 
see a  truly  monumental  engineering  project.  He  saw  the  Quebec  Bridge  as  that  monumental 
work,  stating  openly  that  it  would  be  his  final  project  and  his  crowning  achievement.  So, 
despite  the  knowledge  that  the  Quebec  Bridge  Company  was  in  dire  financial  straits  and  would 
have  difficulty  providing  him  proper  remuneration  for  his  work,  Cooper  signed  onto  the  pro- 
ject. 

His  first  duty  was  to  review  the  bids  from  the  prospective  contractors  with  directions  to 
keep  in  mind  the  weak  financial  condition  of  the  organization.  The  Quebec  Bridge  Company 
also  made  it  clear  that  they  desired  to  award  the  contract  to  the  Phoenix  Bridge  Company  of 
Phoenixville,  Pennsylvania.  Whether  or  not  this  had  any  effect  on  Cooper's  final  report  is  not 
clear,  but  he  did  endorse  Phoenix's  proposal.  Cooper  then  called  for  a  more  extensive  study  of 
the  riverbed.  In  1900,  after  examining  the  results  of  the  study.  Cooper  proposed  increasing  the 
span  of  the  bridge  from  1 ,600  feet  to  1 ,800,  making  it  the  longest  span  in  the  world.  The  rea- 
sons he  gave  were  that  piers  constructed  further  out  in  the  channel  would  be  more  vulnerable 
to  ice  flows  and  would  take  a  year  longer  to  complete.  Ever  aware  of  the  cost  constraints  of 
the  project,  Cooper  proposed  to  deal  with  the  increased  loads  due  to  the  increased  span  by  sim- 
ply increasing  the  unit  stresses  allowed  in  the  specifications. 

Despite  the  fact  that  the  bridge  appeared  to  be  on  budget,  at  least  on  paper,  the  Quebec 
Bridge  Company  was  still  unable  to  guarantee  its  ability  to  pay  any  of  the  parties  involved  for 
the  work  they  were  doing.  For  this  reason,  work  had  virtually  stopped  at  Phoenix  between  the 
years  of  1900  and  1903,  when  the  Canadian  government  guaranteed  a  bond  issue  of  $6.7  mil- 


134 


lion.  The  Quebec  government,  for  so  long  apathetic  about  the  bridge,  now  was  determined  that 
the  bridge  open  in  time  for  Quebec's  Tercentenary  celebration  in  1908. 

Suddenly  the  project  was  pushed  into  high  gear.  Suddenly  the  changes  proposed  by 
Cooper  found  relevance  with  the  people  at  Phoenix  and  the  Department  of  Railways  and 
Canals.  When  the  revised  specifications  crossed  the  desk  of  Peter  L.  Szlapka,  Phoenix's  design 
engineer,  some  concerns  were  raised  about  the  higher  stresses,  but  these  were  soon  set  aside, 
as  being  justifiable  considering  the  magnitude  of  the  project.  Things  did  not  go  so  smoothly  at 
the  Department  of  Railways  and  Canals.  An  engineer  by  the  name  of  Robert  Douglas  criticized 
the  high  stresses  allowed  in  the  new  specifications  and  reported  his  concerns  to  his  supervisor, 
Collingwood  Schreiber.  Schreiber  concurred  with  Douglas'  opinion  that  the  determination  of 
unit  stresses  should  not  be  left  to  the  judgment  of  one  individual,  namely  Mr.  Cooper. 

To  Cooper,  this  was  simply  unacceptable.  He  immediately  went  to  Ottawa  to  have  the 
matter  settled.  It  soon  was.  Though  the  plans  would  continue  to  pass  through  Schreiber's  office 
for  routine  initialing.  Cooper  in  practice  had  the  final  say  concerning  the  project.  The  trip  to 
Ottawa  was  remarkable  in  that  Cooper  had  visited  the  site  only  three  times,  the  last  visit  in 
May  1903.  After  that  final  visit  Cooper  would  refuse  all  requests  that  he  examine  the  site,  stat- 
ing that  his  physician  had  advised  him  not  to  travel.  Cooper  had  never  been  fond  of  site  visits 
and  had  in  fact  required  a  clause  in  his  contract  which  limited  his  site  visits  to  a  maximum  of 
five  days  a  month. 

As  Coopers  health  continued  to  deteriorate,  he  actually  made  several  attempts  to  sever  his 
association  with  the  project.  Twice  in  1904  he  had  asked  to  be  relieved  of  his  duties,  once  of 
S.N.  Parent,  president  of  the  Quebec  Bridge  Company,  and  once  of  John  Dean  of  the  Phoenix 
Bridge  Company.  Both  men  quickly  dismissed  his  requests.  Cooper  would  later  state  that  "a 
pride  and  a  desire  to  see  this  great  work  carried  through  successfully"  kept  him  from  pressing 
the  matter  further.  By  this  time  erection  had  begun,  though  no  one  involved  in  the  project,  save 
Cooper  himself,  was  sufficiently  qualified  to  act  with  authority.  Cooper  had  placed  his  confi- 
dence in  Szlapka,  who,  though  a  seasoned  engineer  with  over  twenty  years  of  experience,  was 
essentially  a  desk  engineer  without  the  required  field  experience  necessary  to  oversee  the 
progress  of  so  monumental  a  work. 

In  1905,  Cooper  had  a  recently  graduated  engineer,  Norman  McClure,  situated  in  Quebec 
to  report  on  the  progress  of  the  bridge.  McClure  was  the  perfect  man  for  the  job  in  Cooper's 
eyes.  He  had  enough  technical  knowledge  to  accurately  report  on  the  erection,  but  had  not  the 
experience  to  act  independent  of  Cooper. 

For  another  year  the  erection  progressed  without  incident.  That  is  until  on  February  1, 
1906,  a  report  from  E.L.  Edwards,  inspector  of  materials  at  Phoenix,  stated  that  the  weight  of 
the  steel  provided  for  the  bridge  had  far  exceeded  the  original  estimates.  Due  to  lack  of  confi- 
dence in  the  financial  position  of  the  Quebec  Bridge  Company,  no  one  at  Phoenix  had  recal- 
culated the  weight  of  the  bridge  after  the  span  had  been  increased.  Even  after  the  design 
process  had  begun  in  earnest,  after  the  moneys  were  secured,  the  original  weights  remained 
unchecked.  A  crucial  step  in  the  iterative  design  process  had  been  neglected  by  both  Szlapka 
and  Cooper,  and  now  a  critical  decision  had  to  be  made.  The  six  panels  of  the  south  anchor 
arm  were  in  place,  and  the  tower  and  two  panels  of  the  south  cantilever  had  already  been  fab- 
ricated. Cooper  calculated  that  the  stresses,  which  he  had  already  allowed  to  be  increased  once 
to  allow  for  the  longer  span,  would  now  be  increased  another  7  to  10  percent  to  allow  for  the 
underestimated  weight.  Cooper  decided  that  the  stresses  were  still  safe  and  permitted  work  to 
continue.  The  only  other  option  he  had  was  to  order  that  the  project  be  halted  and  begun  again 
from  the  start,  an  expensive  and  embarrassing  alternative.  By  June  the  weight  of  the  final  struc- 
ture rose  from  62  million  pounds  to  73  million  pounds. 

In  the  summer  of  1907,  McClure  reported  to  Cooper  that  they  were  having  problems  fit- 
ting some  of  the  lower  chord  compression  members.  Cooper  showed  no  concern  recommend- 
ing only  that  the  pieces  be  fitted  before  the  full  loads  were  applied  to  them.  But  the  problems 
continued  to  worsen.  On  August  6,  McClure  reported  that  two  of  the  lower  chords  in  the  south 
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cantilever  arm  were  bent.  Cooper  now  showed  some  concern  asking  McClure  to  uncover  how 
the  chords  had  become  bent.  On  August  12,  McClure  discovered  another  bend  in  a  splice 
between  two  chord  members.  Deans,  the  Chief  Engineer  at  Phoenix  stated  that  the  members 
had  left  the  shop  bent  and  that  there  was  no  need  for  concern,  but  McClure  continued  to  insist 
that  the  members  had  shown  deflection  only  after  being  installed. 

The  work  continued,  as  did  the  discussions  about  the  bent  members.  McClure  had  the 
deflections  measured.  A  chord  that  had  been  three-quarters  of  an  inch  out  of  line  a  week  before 
was  on  August  27  two  and  one-quarter  inches  out  of  line.  He  wrote  Cooper  immediately  about 
his  findings  and  his  concerns.  His  concerns  were  somewhat  eased  by  the  fact  that  Phoenix's 
general  foreman  had  halted  the  erection,  fearing  for  the  safety  of  himself  and  his  men.  He  soon 
changed  his  mind  and  the  very  next  day  work  had  resumed.  The  decision  was  supported  by 
Chief  Engineer  Hoare  of  the  Quebec  Bridge  Company,  who  feared  that  halting  the  work  at  that 
time  might  mean  waiting  until  the  spring  to  continue  the  work. 

As  the  work  proceeded,  under  the  burden  of  fear,  Phoenix  continued  to  insist  that  the 
bends  in  the  members  had  occurred  in  their  shops.  Hoare,  unqualified  to  make  a  decision  on 
the  matter,  sent  McClure  to  New  York  to  discuss  the  matter  with  Cooper,  in  his  Manhattan 
office.  When  McClure  arrived,  Cooper  had  not  yet  had  the  opportunity  to  read  his  letter.  After 
doing  so,  he  spoke  briefly  with  McClure.  Cooper  then  sent  a  telegram  to  Phoenixville  that 
read,  "Add  no  more  load  to  bridge  till  after  due  consideration  of  the  facts.  McClure  will  be 
over  at  5:00  o'clock." 

Based  on  McClure's  letter,  Cooper  had  assumed,  incorrectly,  that  the  work  had  stopped. 
Nonetheless  he  asked  McClure  to  wire  his  decision  to  Quebec.  McClure  neglected  to  do  so. 
Cooper's  telegraph  to  Phoenix,  which  had  arrived  before  McClure,  was  also  disregarded  by 
John  Deans,  so  the  work  continued. 

Two  days  later,  just  before  the  whistle  would  blow  for  quitting  time,  the  bridge  failed,  tak- 
ing seventy-four  workers  to  their  death.  The  bottom  chord  had  buckled,  and  witnesses  describe 
the  failure  as  the  bridge  melted  like  "ice  pillars." 

Several  lessons  were  certainly  learned  from  the  Quebec  bridge  failure.  Proper  heed  needs 
to  be  taken  of  warning  signs.  There  was  sufficient  evidence  of  problems  with  the  lower  chord 
to  warrant  more  action  than  was  taken.  Components  that  show  distress  need  to  be  investigated 
and  examined  before  they  lead  to  collapse. 

The  failure  of  the  Quebec  bridge  was  basically  a  stability  failure.  Stability  needs  to  be 
carefully  maintained  during  all  phases  of  a  bridges  life,  from  construction  to  demolition. 
Insuring  stability  is  particularly  critical  when  erecting  or  working  on  a  bridge.  Several  recent 
failures,  including  a  plate  girder  bridge  under  construction  in  Tennessee,  show  that  stability 
still  can  be  a  problem. 

The  story  of  the  Quebec  bridge  was  not  over.  A  new  bridge  was  designed,  and  the  erec- 
tion of  the  superstructure  commenced  in  the  summer  of  1913.  Again,  a  cantilever  bridge  was 
to  be  built,  but  the  center  span  was  to  be  hoisted  into  place,  rather  than  constructed  in  place  as 
was  the  case  with  the  original  bridge.  The  cantilever  trusses  were  completed  by  the  summer  of 
1916.  The  center  span,  which  had  been  constructed  three  miles  down  the  river,  was  ready  to 
hoisted  into  place.  The  lifting  of  the  center  span  commenced  on  September  1 1,  1916.  At  6:35 
a.m.  the  span  reached  the  bridge  site  and  at  7:40  a.m.  all  four  corners  had  been  attached  to  the 
lifting  hangers.  The  jacking  operation  was  done  in  stages  of  two  feet.  After  four  lifts,  work  was 
suspended  for  breakfast.  Everything  was  going  as  planned,  and  the  work  remaining  to  be  done 
was  merely  a  repetition  of  operations  already  successfully  completed.  It  was  felt  that  the  most 
difficult  part  of  the  work  was  accomplished. 

At  10:30  a.m.  jacking  operations  resumed  and  one  more  lift  was  made.  The  pins  con- 
necting the  lifting  jacks  to  the  fixed  jacking  girders  were  installed.  This  transferred  the  load 
directly  to  the  cantilever  trusses.  The  load  on  the  jacks  was  released  and  they  were  being  low- 
ered for  another  lift  when  at  10:50  a.m.  a  sharp  report  was  heard  and  the  span  slid  off  its  end 
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supports  and  fell  into  the  river.  The  loss  of  the  span  was  attributed  to  the  failure  of  a  tempo- 
rary cruciform  bearing  casting. 

A  year  later,  a  new  center  span  was  successfully  lifted  into  place,  and  in  September  of 
1917,  wind  struts  and  bracing  were  installed  between  the  cantilever  arm  and  suspended  span 
to  finally  finish  the  bridge.  A  train  finally  crossed  the  bridge  on  October  17,  and  the  bridge  was 
handed  over  to  the  operating  department  for  regular  service  on  December  3,  1917.  Thus,  the 
3239  ft  cantilever  bridge  ( 1 800  ft  clear  span)  was  finally  completed. 

Point  Pleasant  Bridge,  1967 

The  Point  Pleasant  bridge  linking  Point  Pleasant,  West  Virginia  and  Ohio  failed  on 
December  15,  1967.  Forty-six  people  were  killed  in  the  collapse  of  this  forty  year  old  bridge. 
The  bridge  was  a  rather  unique  eyebar  suspension  bridge,  with  the  only  similar  bridge  at  the 
time  in  North  America  being  the  twin  of  the  Point  Pleasant  bridge  in  St.  Mary's,  Ohio.  A  sim- 
ilar bridge  was  known  to  exist  in  Florianopolis,  Brazil. 

The  bridge  had  a  main  span  of  700  feet,  with  side  spans  of  380  feet.  The  panels  were  25 
feet  long.  The  suspension  "cable"  was  formed  with  a  series  of  eyebars;  the  eyebars  also  form- 
ing the  top  chord  of  the  stiffening  trusses  in  the  center  portion  of  the  center  span  and  at  the 
ends  of  the  bridge. 

The  failure  initiated  in  an  eyebar  on  the  west  side  of  the  Ohio  tower.  One  of  the  two  eye- 
bars  fractured,  causing  the  entire  bridge  to  collapse.  The  eyebars  were  made  of  heat-treated 
1060  carbon  steel  with  a  yield  strength  of  75  ksi.  Various  failure  theories  have  been  put  forth. 

Dicker  (1971)  concluded  that  the  primary  failure  was  due  to  fatigue  movement  between 
the  pin  and  the  eyebar.  The  movement  occurred  because  a  suspension  bridge  carries  load  more 
by  changing  geometry  than  changes  in  the  stress  in  the  members.  The  rotation  at  the  joint 
where  failure  initiated  was  on  the  order  of  10.  Dicker  estimated  that  there  were  between  106 
and  107  fatigue  cycles  at  the  time  of  failure.  The  friction  between  the  pin  and  the  eyebar  caused 
shear  stresses  between  the  two,  which  would  theoretically  cause  an  infinite  stress  concentra- 
tion at  the  end  of  bearing.  This  is  also  the  location  of  the  largest  tensile  stress  due  to  the  applied 
load.  Dicker  develops  a  failure  theory  that  after  the  one  eyebar  failed  from  fatigue  the  struc- 
ture did  not  collapse.  Instead,  the  load  was  transferred  to  the  other  eyebar,  which  due  to  the 
eccentricity,  forced  the  pin  cap  off.  This  is  consistent  with  eyewitness  accounts  of  a  loud 
"clanging"  30  minutes  before  the  collapse,  and  observation  of  a  large  nut  with  a  shank  of  a 
bolt,  and  another  observation  of  an  object  resembling  a  hubcap  (which  was  apparently  the  pin 
cap).  If  this  reconstruction  is  true,  there  was  about  a  half-hour  warning  before  the  collapse. 

Scheffey  (1971)  postulated  that  the  failure  was  due  to  either  stress  corrosion  cracking  or 
corrosion-fatigue  cracking.  Stress  corrosion  cracking  occurs  in  high  strength  steels  when  cer- 
tain environmental  conditions  are  right.  For  example,  sulfur  can  cause  the  absorption  of  hydro- 
gen, resulting  in  embrittlement  of  the  steel.  In  corrosion-fatigue,  the  crack  propagation  from 
fatigue  is  aided  by  the  corrosion.  Scheffey  (1971)  concluded  that  it  did  not  matter  what  the 
actual  mechanism  was,  but  that  either  stress  corrosion  or  corrosion-fatigue  cracking  led  to  the 
fracture  of  the  eyebar.  Perhaps  this  complements  Dicker's  theory  in  that  corrosion  exacerbat- 
ed the  fatigue,  or  that  possible  the  stress  corrosion  caused  the  final  fracture. 

There  are  several  implications  of  this  failure  for  railroad  bridges.  Eyebars  in  truss  bridges 
would  typically  have  less  rotation  than  in  a  suspension  cable,  perhaps  an  order  of  magnitude 
less.  Some  members  of  a  truss,  such  as  the  lower  chord,  would  experience  fewer  cycles  of 
loading  (essentially  one  per  train).  The  Point  Pleasant  bridge  had  only  two  eyebars  in  each 
chain;  many  members  will  have  more  than  two  eyebars  giving  greater  load  carrying  capacity 
should  one  eyebar  fail.  Steels  used  in  railroad  bridge  construction  are  typically  lower  strength 
than  the  steel  in  the  Point  Pleasant  bridge,  making  members  less  susceptible  to  stress  corro- 
sion cracking.  Thus,  many  of  the  problems  associated  with  the  Point  Pleasant  bridge  will  not 
be  present  on  the  typical  railroad  bridge.  However,  the  Point  Pleasant  bridge  does  point  out  the 
problems  that  can  occur  in  eyebars  and  reinforces  the  need  to  keep  the  entire  life  cycle  of  a 
bridge  in  mind  when  designing  and  inspecting. 
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One  of  the  major  flaws  in  the  eyebar  design  of  the  suspension  cable  was  that  the  eye  of 
the  eyebar  was  virtually  impossible  to  inspect  and  maintain.  Since  the  components  in  the  sus- 
pension "cable"  were  so  closely  spaced,  paint  could  not  be  applied  to  the  area  of  highest  stress. 
Additionally,  the  close  spacing  provided  an  area  where  water  could  collect  and  cause  the  cor- 
rosion which  aided  in  the  eventual  failure. 

The  failure  of  the  Pt.  Pleasant  bridge  was  essentially  a  failure  due  to  distortion  induced 
fatigue.  A  bridge  has  to  deflect  to  carry  the  load.  If  the  bridge  is  restrained  from  deflecting, 
secondary  stresses  will  be  built  up.  One  relatively  common  example  of  distortion  induced 
fatigue  is  welded  plate  girders.  Cracks  occur  at  the  stiffener  or  diaphragm  connections  due  to 
restrained  out-of-plane  distortion  (Sweeney,  1978;  Fisher  and  Mertz,  1985).  The  Pt.  Pleasant 
bridge  was  an  extreme  example  of  distortion  induced  fatigue. 

Eads  Bridge,  The  Failure  that  was  Prevented 

The  Eads  Bridge  in  St.  Louis,  completed  in  1874,  continues  to  provide  a  vital  link  across 
the  Mississippi.  However,  the  Eads  bridge  was  not  the  first  bridge  to  be  proposed  across  the 
Mississippi  at  St.  Louis.  Thirty-five  years  before  the  completion  of  the  Eads  bridge,  Charles 
Ellet  had  proposed  a  suspension  bridge  across  the  Mississippi  at  St.  Louis.  During  the  subsur- 
face investigation  for  the  piers,  the  auger  could  not  be  driven  more  than  20  ft.  below  the  water 
in  mid-stream  and  on  the  Illinois  side.  Ellet  concluded  that  foundations  in  mid-stream  could 
be  founded  on  this  soil,  stating  that  the  riverbed  was  "superior  to  the  soil  which  sustains  some 
of  the  most  celebrated  stone  bridges  in  Europe,"  and  firm  enough  to  drive  piles  into  (Petroski, 
1995).  Ellet  never  got  the  backing  needed  to  construct  the  bridge,  which  is  probably  fortunate. 
The  foundations  for  his  bridge  would  have  most  certainly  scoured  away,  perhaps  even  before 
the  suspension  cables  were  in  place. 

Eads  understood  the  river  bottom,  and  the  problem  with  scour.  Eads  had  gained  his  fame 
and  fortune  in  the  salvage  business,  and  probably  knew  the  bottom  of  the  Mississippi  river  bet- 
ter than  anyone  else.  He  took  his  caissons  to  rock,  and  the  Eads  bridge  today  stands  because 
of  Eads'  understanding  of  the  potential  and  problems  with  scour. 

Scour  is  one  the  worst  problems  facing  bridges  at  present,  being  far  more  responsible  for 
bridge  failures  than  any  other  cause.  There  have  been  several  quite  well  publicized  failures 
from  scour.  One  is  the  Scoharie  Creek  bridge.  There  had  been  concern  during  the  design  that 
the  bridge  constricted  the  river  too  much,  which  proved  to  be  true. 

Railroad  bridge  failures  from  scour  and  washouts  have  been  well  documented.  A  washout 
in  1923  killed  31  people.  Ironically,  the  bridge  had  been  inspected  an  hour  before  the  washout, 
and  reported  to  be  safe.  It  appears  a  sandbar  holding  back  a  large  basin  of  water  had  failed, 
giving  rise  to  a  sudden  flood  (Reed,  1968).  Inspectors  need  to  be  aware  of  external  factors, 
some  beyond  the  railroads  control,  that  can  affect  the  performance  of  a  bridge. 

A  recent  washout  of  a  Burlington  Northern  Sante  Fe  bridge  over  the  Wenatchee  River  was 
partially  due  to  restricted  flow.  An  embankment  had  been  armored  with  rip-rap  several  years 
earlier  when  high  water  threatened  to  take  out  an  abutment.  The  "hard  surface"  created  by  the 
rip-rap  directed  flow  at  the  foundation  of  a  pier.  Placing  the  rip-rap  saved  the  abutment,  but 
perhaps  at  the  expense  of  the  pier.  The  pier  was  thought  not  to  be  vulnerable,  since  according 
to  plans  the  pier  was  founded  on  "rock."  Geotechnical  information,  particularly  from  old  plans, 
needs  to  be  carefully  examined  and  verified. 

SOURCES  OF  BRIDGE  FAILURES 

With  the  first  part  of  this  report  dealing  with  case  histories  of  some  of  the  more  memo- 
rable bridge  failures,  it  is  important  to  note  that  our  past  and  more  recent  bridge  history  has 
taught  us  three  important  facts.  First,  you  cannot  protect  yourself  against  every  conceivable 
design  and  loading  condition.  Another  important  lesson  learned  is  that  whenever  there  is  a 
bridge  problem  it  is  essential  that  the  root  cause  of  the  problem  be  identified  because  many 
times  the  problem  is  not  immediately  obvious.  Finally,  the  cause  of  a  bridge  failure  should  be 
discussed  within  the  profession  in  order  to  prevent  repeat  occurrences  of  the  same  failure. 
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Continuing  with  the  theme  of  bridge  failures,  an  attempt  has  been  made  to  categorize  the 
"Sources  of  Bridge  Failure"  with  regard  to  railroad  structures.  Four  sources  are:  Bridge  fail- 
ures due  to  design  errors,  failures  during  construction,  failures  due  to  use  and  failures  due  to 
natural  phenomena.  A  brief  discussion  of  each  of  these  potential  sources  of  failure  follows. 

DESIGN  FAILURES:  As  previously  mentioned,  early  in  the  history  of  railroad  bridge 
design  a  bridge  failure  or  collapse  was  considered  as  part  of  the  risk  of  doing  business.  It  took 
a  significant  watershed  event  to  change  the  prevailing  management  attitude  and  to  alert  bridge 
engineers  and  bridge  designers  that  a  bridge  failure  due  to  design  error  was  an  entirely  unac- 
ceptable practice.  Even  with  accelerating  industry  growth  and  the  availability  of  new  materi- 
als for  longer  and  longer  spans,  the  designer  must  take  the  appropriate  time  to  carefully  con- 
sider and  thoughtfully  prepare  a  bridge  design.  Because  of  this  change  in  attitude,  more  recent- 
ly, there  have  not  been  any  railroad  bridge  collapses  due  to  design  errors. 

CONSTRUCTION  FAILURES:  In  most  cases,  when  a  bridge  fails  during  construction 
a  train  is  not  on  the  track,  consequently  the  likelihood  for  a  catastrophic  failure  where  many 
lives  are  lost  is  somewhat  remote.  It  is  important  to  reiterate  that  most  bridge  failures  during 
construction  involve  concrete  structures  and  the  typical  failure  mode  is  falsework  failure  where 
the  temporary  shoring  fails  to  support  the  concrete  during  the  curing  process.  Generally,  bridge 
failures  during  construction  can  be  classified  into  three  categories  as  follows:  Failure  due  to 
poor  fabrication  practices,  failure  due  to  poor  workmanship  in  the  constructed  product  and  use 
of  improper  materials  that  do  not  meet  the  specifications. 

SERVICE  FAILURES:  Principal  sources  of  bridge  failures  while  a  structure  is  in  ser- 
vice are  as  follows:  Problems  associated  with  overloads,  problems  associated  with  shifting 
loads,  and  problems  associated  with  impact  from  either  ships,  barges,  cars,  trucks,  and  derail- 
ments. Two  other  sources  of  service  failures  are  fatigue  of  older  bridges  and  of  course  just  the 
age  of  the  structure  which  at  times  limits  the  carrying  capacity  of  a  line. 

NATURAL  PHENOMENA  AND  OTHERWISE:  This  category  of  bridge  failure  can 
also  be  identified  as  "Acts  of  God".  Nearly  every  railroad  has  experienced  some  unfortunate 
experience  such  as  an  earthquake,  hurricane,  high  wind,  fire,  flood,  erosion,  or  slide  which  can 
be  composed  of  either  mud,  snow  or  earth.  In  the  category  of  "Otherwise"  two  sources  of 
bridge  failure  can  be  identified  and  they  are  vandalism  and  terrorism.  Both  of  these  hostile  acts 
are  nearly  impossible  to  design  for  and  consequently  they  are  not  discussed  any  further. 

As  previously  indicated,  in  today's  engineering  environment,  catastrophic  bridge  collaps- 
es are  a  rare  occurrence  and  are  usually  the  result  of  a  natural  phenomena  which  is  difficult  to 
design  for.  This  rarity  of  bridge  collapse  is  due  to  the  care  taken  in  the  design  and  construction 
of  the  structure  and  the  follow  up  regular  inspection  and  maintenance  of  each  structure  that  is 
typically  provided  by  the  railroad.  In  addition,  railroads  provide  warning  signs,  lights  and  other 
devices  to  individuals  operating  other  forms  of  transportation  to  alert  them  of  the  presence  of 
the  bridge. 

Because  the  frequency  of  a  major  collapse  is  remote,  it  becomes  important  to  focus  on 
bridge  component  failure  and  the  sources  of  the  failure.  In  the  time  frame  allotted  it  is  impos- 
sible to  address  all  the  bridge  component  service  and  maintenance  related  issues  that  have  been 
experienced  by  the  numerous  bridge  types.  Consequently,  only  the  more  common  problems  or 
issues  that  are  associated  with  component  failure  are  presented. 

Generally,  nearly  every  railroad  has  a  population  of  older  structures  that  were  assembled 
with  riveted  joints  and  possibly  pins  at  the  connections.  This  is  especially  true  for  older  truss- 
es. These  older  trusses  which  are  composed  of  built-up  members,  experience  some  unique 
problems.  For  example,  corrosion  of  the  older  members  is  more  prominent  due  to  the  age  of 
the  structure.  Significant  corrosion  problems  can  generally  be  found  in  the  following  locations: 

1 .  Pack  rust  between  the  faying  surfaces  of  built-up  members  especially  the  lateral 
bracing,  the  cover  plates  of  floorbeams  and  stringers  and  the  web  plates  of  built-up 
chord  members. 
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2.  Rust  and  corrosion  can  also  be  found  in  the  steel  rocker  bearings.  Sometime  the  rust 
can  be  severe  enough  to  seize  the  bearings  and  transmit  undesirable  lateral  forces  to 
the  substructure  units. 

3.  On  eyebar  connected  trusses,  pack  rust  can  also  develop  between  the  eyebars  at  the 
eyebar  nest  around  the  pins  and  freeze  the  adjacent  eyebars  to  each  other.  This  cor- 
roded situation  can  introduce  undesirable  bending  forces  into  the  eyebars. 

Some  other  issues  regarding  older  trusses  are  as  follows: 

4.  On  older  pin  connected  trusses  that  are  100  to  150  feet  long,  and  have  an  even  num- 
ber of  panels  there  is  the  problem  of  lower  chord  gusset  plate  wear  at  the  midpoint 
panel  around  the  connecting  truss  pin.  Due  to  the  stress  reversal  created  by  the  pass- 
ing train,  the  center  pin  experiences  a  cyclic  loading  condition  every  time  a  car  pass- 
es. This  causes  the  pin  to  rock  in  the  hole  of  the  gusset  plate  and  tends  to  elongate 
the  gusset  plate  pin  hole  over  a  period  of  time. 

5.  Another  bridge  issue  is  the  failure  of  the  first  interior  hanger  on  not  only  old  truss- 
es but  also  newer  trusses.  It  has  been  known  for  many  years  that  the  first  interior 
hanger  of  a  truss  has  been  vulnerable  to  fatigue  cracking  and  at  times  even  failure. 
The  hanger  cracks  just  above  the  lower  chord  gusset  plate  and  many  times  the  crack 
will  initiate  in  the  top  row  of  bolts  or  rivets. 

6.  Still  another  issue  of  the  older  pin  connected  trusses  is  the  rotation  of  the  pins  in  the 
truss  joints.  At  times  the  pin  rotation  can  be  severe  enough  to  move  the  pin  laterally 
and  threaten  the  structural  integrity  of  the  joint  and  the  stability  of  the  structure.  The 
lateral  forces  created  by  pin  rotation  can  be  of  sufficient  magnitude  to  even  fracture 
the  restraining  devices  that  are  designed  to  retain  the  pins  in  their  proper  position. 

7.  Older  pin  connected  trusses  also  have  a  unique  wearing  phenomena  where  eyebar 
diagonals  are  used  as  "X"  bracing  in  a  truss  panel  near  mid-span  of  the  truss.  At 
times  the  eyebars  rub  against  each  other  due  to  the  cyclic  loading  and  this  abrasive 
rubbing  action  causes  premature  section  loss  in  the  eyebar  members  and  creates 
stress  risers  in  the  members. 

8.  Another  issue  is  that  the  bearings  were  typically  designed  for  much  lighter  loads 
than  they  experience  today  and  consequently  the  bearings  have  a  tendency  to 
"pump"  on  the  concrete  pier  caps  and  grind  into  the  top  of  the  pier.  If  not  corrected, 
this  can  create  an  undesirable  or  even  hazardous  track  profile. 

9.  Many  older  structures  have  substructure  units  that  are  typically  composed  of  mason- 
ry and/or  unreinforced  concrete.  As  time  and  the  natural  weathering  deteriorates  the 
joint  mortar,  the  structural  integrity  of  the  bridge  pier  or  abutment  can  be  compro- 
mised. 

10.  One  of  the  more  prominent  natural  phenomena  that  can  lead  to  a  bridge  failure  is  a 
flood  or  tidal  surge.  Most  bridges  on  America's  rail  system  were  analyzed  for  river 
scour  during  flood  conditions.  Consequently,  when  the  100  year  flood  event  occurs, 
many  bridges  are  vulnerable  to  scour  around  the  piers  and  abutments  and  possible 
collapse. 

1 1 .  Timber  structures  are  naturally  vulnerable  to  fire.  Many  times  this  event  is  a  man 
made  event  rather  than  a  natural  phenomena.  The  fire  could  be  started  by  such  rou- 
tine maintenance  items  as  track  grinding,  careless  welding  of  misuse  of  a  torch. 
Another  threat  of  fire  is  the  rare  event  when  someone  deliberately  sets  a  fire. 

Some  of  the  more  frequent  bridge  failures  are  due  to  clearance  problems,  not  only  hori- 
zontal and  vertical  clearance  above  the  top  of  rail,  but  also  horizontal  clearance  between  the 
piers  and  vertical  clearance  below  the  bridge.  Shifting  loads,  oversize  loads,  and  derailments 
can  create  havoc  on  an  old  narrow  truss  or  thru  plate  girder.  Oversize  trucks  have  been  known 
to  impact  the  underside  of  a  bridge  and  cause  the  structure  to  be  closed  to  rail  traffic  to  make 
repairs.  Some  of  the  more  memorable  bridge  damages  are  due  to  ship  and  barge  impacts. 
Nearly  every  railroad  in  the  country  has  had  at  one  time  or  another  actually  witnessed  a  barge 
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using  the  shear  fence  on  one  of  their  structures  as  a  "deflector"  to  navigate  the  channel.  In  some 
instances  this  occurs  on  a  daily  basis. 

As  one  can  see,  railroad  bridges  are  vulnerable  to  collapse  and  component  failure  from 
many  sources.  Errors  in  design,  poor  fabrication  and  construction  practices,  service  related 
incidents  and  natural  phenomena  can  create  vulnerable  situations  and  conditions  for  bridges. 
Fortunately  most  bridges  failures  begin  with  a  bridge  element  or  component  failure  which  can 
be  identified  and  corrected  through  regular  inspection  and  maintenance.  Also,  most  cata- 
strophic bridge  collapses  that  do  occur  are  not  due  to  service  loads  but  rather  to  rare  acts  of 
God  such  as  flood,  fire,  slides  and  earthquakes.  On  these  rare  occasions  some  advance  warn- 
ing is  usually  evident  and  traffic  can  be  terminated  until  the  threat  is  passed. 

In  summary,  the  catastrophic  railroad  bridge  collapse  is  a  rare  occurrence  due  to  the  care 
and  precaution  taken  during  design,  fabrication,  construction,  and  regular  inspection  and  main- 
tenance of  a  bridge.  It  is  clear  that  all  of  these  bridge  life  cycle  components  play  an  important 
role  in  determining  the  service  life  of  a  bridge.  Each  of  us  play  a  part  in  determining  how  effec- 
tive a  bridge  will  be  and  the  costs  associated  to  keep  it  in  service. 

What  follows  is  a  listing  of  the  more  common  bridge  types  found  on  a  rail  system  and  a 
summary  of  the  bridge  issues  that  could  make  the  bridge  vulnerable  to  component  failure  and 
ultimately  bridge  failure. 

TIMBER  BRIDGES  AND  TIMBER  TRESTLES  (OPEN  DECK  AND  BALLAST 
DECK) 

Typical  bridge  issues  and  problems  for  timber  bridges  are: 

1 .  Deterioration  or  decay  of  the  timber  piles 

2.  Crushing  of  the  timber  pile  caps  under  load 

3.  Rotting  of  the  timber  around  the  connections 

4.  Insects  and  marine  borers 

5.  The  ban  of  the  use  of  creosote  which  offers  timber  structures  some  protection 

6.  Flexible  pile  caps  which  allow  unequal  load  distribution  to  the  piles 

7.  Failure  of  the  timber  stringers  in  horizontal  shear  and  bearing 

8.  Connections  that  work  loose  due  to  crushing  of  the  wood  around  the  steel  fasteners 

9.  Fire 

WELDED  DECK  PLATE  GIRDER  BRIDGES  (OPEN  DECK) 

Typical  bridge  issues  and  problems  for  Welded  Deck  Plate  Girder  (DPG)  bridges  are: 

1.  Corrosion  of  the  top  and  bottom  flanges 

2.  Corrosion  of  the  bearing  stiffeners  at  the  bottom  flange 

3.  Corrosion  of  the  lateral  bracing  and  the  lateral  gusset  plates 

4.  Out  of  plane  bending  in  the  web  at  the  vertical  stiffeners  and  lateral  gussets 

5.  Rocking  of  the  top  flange  at  the  flange  to  web  weld  due  to  uneven  loads  from  the  ties 

WELDED  DECK  PLATE  GIRDER  BRIDGES  (BALLASTED  DECK) 

Typical  bridge  issues  and  problems  for  Welded  Deck  Plate  Girder  (DPG)  Bridges  with 
ballast  decks  are: 

1 .  Corrosion  of  the  top  and  bottom  flanges 

2.  Corrosion  of  the  bearing  stiffeners  at  the  bottom  flange 

THRU  PLATE  GIRDER  BRIDGES  (TPG) 

Typical  bridge  issues  and  problems  for  Thru  Plate  Girder  (TPG)  Bridges  are: 

1 .  Horizontal  clearance  between  girders 

2.  Insufficient  bracing  with  full  depth  kneebraces 

3.  Corrosion  of  lateral  bracing  and  the  gusset  plates 

4.  Corrosion  of  the  bottom  flange  plate 
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DECK  TRUSSES  (OPEN  DECK) 

Typical  bridge  issues  and  problems  for  open  deck  Deck  Truss  Bridges  are: 

1 .  Corrosion  of  the  stringer  top  flange 

2.  Corrosion  of  the  top  chords 

3.  Corrosion  of  the  lateral  connections 

4.  Corrosion  of  the  floorbeam  top  flange 

THRU  TRUSSES  (OPEN  DECK) 

Typical  bridge  issues  and  problems  for  open  deck  Thru  Truss  Bridges  are: 

1 .  Corrosion  of  the  stringer  top  flange 

2.  Corrosion  of  the  bottom  chord  lateral  gussets 

3.  Corrosion  of  the  lateral  bracing 

4.  Corrosion  of  the  floorbeam  top  flange 

CONCLUSIONS 

Many  lessons  can  be  learned  from  bridge  failures.  Some  of  the  lessons  will  be  very  spe- 
cific, and  relate  to  a  particular  type  of  bridge.  Other  lessons  will  be  more  general,  and  relate  to 
the  practice  of  bridge  engineering  and  inspection.  A  summary  of  the  some  of  the  general 
lessons  is  as  follows: 

•  A  careful  examination  is  needed  after  each  bridge  failure.  What  may  appear  initially  to 
be  the  cause  of  failure  may  not  be  the  true  cause.  The  profession  only  benefits  when 
there  is  a  thorough  public  report  issued  on  the  failure. 

•  There  appears  to  be  a  historical  pattern  to  bridge  failures  in  terms  of  frequency. 
Engineers  from  one  generation  need  to  pass  on  their  knowledge  to  the  next.  Some  types 
of  failures  have  repeated  themselves,  as  much  as  100  years  later.  A  study  of  historical 
bridges  can  be  very  enlightening;  every  engineer  should  spend  a  few  days  in  the  library. 

•  Thought  needs  to  be  given  to  the  result  of  failure  of  a  member.  Redundancy  and  duc- 
tility are  necessary  for  a  bridge  to  survive  after  a  component  failure.  Warning  signs  need 
to  be  taken  seriously. 

•  Old-fashioned  common  sense  is  needed  now  more  than  ever. 

An  examination  of  bridge  failures  indicates  the  move  from  collapses  to  component  fail- 
ures. This  speaks  well  for  both  the  design  and  inspection  of  bridges.  Component  failures  are 
detected  and  repaired  before  they  cause  bridge  collapses. 
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Thank  you.  I'll  close  with  that  and  Dick  can  answer  all  your  questions.  (Laughter) 
(Applause) 

President  Bradley:  Thank  you,  I  appreciate  it.  That  was  a  great  presentation.  I  know  it 
was  a  touchy  topic  to  start  out  with  but  you  guys  handled  it  very  well. 

Our  next  feature  is  a  presentation  on  the  Illinois  Central's  concrete  trestles.  It's  going  to 
be  presented  by  Allen  Dunn,  bridge  and  building  supervisor  with  the  Illinois  Central. 

Allen  graduated  from  Mississippi  Delta  College  in  1969  and  began  his  railroad  career 
with  the  Columbus  and  Greenville  Railroad.  In  1973,  he  joined  the  IC  and  since  then  he  has 
been  with  the  IC.  Please  welcome  Allen  Dunn.  (Applause) 
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ILLINOIS  CENTRAL'S  CONCRETE  TRESTLES 

Allen  Dunn 

B&B  Supervisor 
Illinois  Central 

First  of  all,  I  am  giving  you  a  chance  if  you  don't  want  to  go  to  sleep,  get  up  and  leave 
now.  I  am  just  like  a  sleeping  pill.  Every  time  I  do  a  job,  I  always  have  an  A  plan  and  a  B  plan. 
Well,  I  am  a  going  to  trash  my  A  plan.  My  wife  and  I  left  home  Saturday  afternoon  and  we  got 
about  15  miles  from  the  house  when  I  looked  over  and  said,  "Did  you  get  the  tickets?"  She 
said,  "No,  I  thought  you  had  the  tickets."  So  we  went  back  and  got  the  tickets  and  got  back  on 
the  highway.  I  looked  at  her  and  said,  "Did  you  get  my  tape?"  She  replied,  "No,  I  thought  you 
got  the  tape."  So  we  went  back  and  got  the  tape.  Then  we  got  on  train  and  came  on  up.  Of 
course,  I  hadn't  slept  any  since  I  have  been  up  here.  I  was  worried  about  this  as  I  am  no  speak- 
er. Anyhow,  last  night  at  about  1 1 :00  o'clock,  I  looked  over  to  her  and  I  said,  "Where  is  my 
speech?  You  didn't  get  it?"  (Laughter)  She  said,  "No,  I  didn't  get  it."  So  then  I  wrote  my  speech 
on  my  hand  during  lunch.  I  then  went  to  the  restroom  and  washed  my  hands.  (Laughter)  Well, 
there  goes  my  speech.  So  it  looks  like  we  are  going  to  plan  B  which  is  on  the  tape.  I  just  hope 
I  brought  the  right  tape.  (Laughter) 

Safety  and  the  prevention  of  injuries  is  the  first  importance  in  the  discharge  of  duty  at  all 
time  on  the  Illinois  Central  Railroad. 

I  will  be  discussing  with  you  step  by  step  how  the  IC  Railroad  builds  concrete  bridges. 
The  first  thing  we  do  is  open  the  ballast  deck  trestle  to  an  open  deck  trestle  and  then  we  build 
templates  to  drive  the  piling.  You  will  see  how  important  it  is  for  you  to  build  templates. 

Here  we  are  driving  a  65-foot  concrete  piling.  After  we  get  the  piling  to  the  correct  depth 
and  pile  bearing,  we  make  our  first  cut  with  a  concrete  breaker.  The  breaker  is  a  hydraulic  con- 
crete breaker. 

As  you  will  notice,  the  employees  working  here  have  the  proper  safety  equipment  on. 
Here  the  two  men  are  cutting  the  65-foot  concrete  piling  off  with  a  concrete  breaker.  This  is  a 
quick  method  of  getting  it  cut  the  first  time  so  trains  can  run  as  soon  as  possible  after  the  pil- 
ing are  driven. 

Here  we  are  putting  the  saw  guide  clamps  to  a  quarter  piling.  After  the  saw  guide  clamps 
are  put  to  the  quarter  piling  and  adjusted  to  the  correct  height,  we  can  connect  the  saw  guide 
to  the  clamps. 

After  getting  the  saw  guide  to  the  proper  elevation,  we  then  put  on  the  saw  carriage.  This 
is  a  saw  carriage  with  the  saw  mounted  to  the  top.  They  are  adjusting  the  saw  clamps  and  the 
carriage  to  the  proper  elevation  for  the  pilings  to  be  cut.  They  have  to  shim  it  up  to  get  it  to 
the  right  elevation.  They  are  still  doing  some  final  adjusting.  It  takes  two  people  to  put  this 
together. 

The  saw  is  a  concrete  saw  and  it  runs  on  hydraulic.  It  also  takes  water  to  keep  the  bar 
cooled  down.  The  chain  is  a  diamond  cut  chain.  The  company  that  produced  the  saw  is  RGC. 
They  worked  with  us  to  get  us  the  proper  chain  to  cut  the  concrete  pilings  and  the  rebars  into 
the  piling.  It  takes  about  45  minutes  to  cut  one  piling  off. 

Here  you  see  the  clamps.  They  are  wrapped  around  the  piling  and  then  tightened  with  a 
screw  to  tighten  it  up  snug  against  the  piling. 

Here  the  men  are  adjusting  the  saw  guide  to  the  proper  elevation  and  making  sure  it's 
level. 

This  is  the  water  pump.  We  put  80  pounds  of  water  pressure  on  the  chain  saw  for  lubri- 
cation. It  helps  take  the  grind  out  of  the  chain  and  the  piling  to  keep  it  off  the  saw.  We  use  about 
500  gallons  of  water  per  bent  to  cut  the  bents  off. 
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This  is  a  hydraulic  pump.  It  runs  two  5-gallon  per  minute  tubes,  8-gallon  per  minute 
tubes,  and  10  gallons.  This  is  also  made  by  RGC. 

With  the  saw  in  operation,  you  see  a  fine  mist  of  water  coming  out.  Like  I  said,  it  has  80 
pounds  of  pressure  of  water  coming  into  this  saw.  It  comes  into  the  backside  and  it  has  veins 
down  the  middle  of  the  bar  which  come  out  by  the  chains.  It  keeps  a  good  lubrication  on  it. 
The  more  water  you  put  on  the  chain  and  the  bar,  the  longer  it  will  last.  The  bar  and  the  chain 
will  last  a  lot  longer  the  more  water  pressure  you  put  to  it.  We  found  out  about  80  pounds  of 
pressure  is  about  the  right  pressure  to  put  on  it.  After  you  get  this  set  up,  one  man  can  sit  there 
and  cut  the  piling  off  by  himself  while  the  other  people  are  doing  something  else  on  the  job. 

Here  the  piling  has  been  cut  off  level  to  the  right  elevation.  The  man  now  is  installing  the 
neoprene  pads.  We  put  them  on  and  it  takes  the  fluctuation  after  the  pilings  have  been  cut.  They 
are  half  an  inch  thick,  14  by  14.  After  installing  and  lining  them  up,  then  it's  time  to  set  your 
precast  bent  cap.  The  machine  now  brings  the  bent  cap  out  lowered  to  be  put  in  place. 

Looking  under  the  bottom  of  the  bent  cap  you  can  see  the  indenters  where  the  pile  goes 
up  and  you  have  one  inch  tolerance  on  each  side  of  the  piling.  That's  why  I  say  when  you  build 
you  have  to  have  templates  to  drive  your  piling  to  keep  them  in  the  right  position  because  when 
you  get  ready  to  set  this  bent  cap  if  your  pile  is  off,  it  just  will  not  go.  Then  you  have  to  do  a 
little  trim  work.  So  if  you  will  take  time  when  you  build  your  templates  and  put  it  to  specifi- 
cations then  you  will  not  have  any  trouble  installing  your  bent  caps.  The  bent  caps  are  three 
feet  wide,  three  feet  tall  and  14  feet  long. 

In  this  picture,  about  half  way  up  on  the  side  you  will  see  some  little  holes.  Those  little 
holes  go  into  the  indenter.  After  you  get  the  caps  set  on  the  piling,  we  have  some  forms  we  put 
on  the  bottom  and  close  up  the  bottom  of  the  pile.  Then  we  pump  master  flow  grout  into  the 
holes  until  it  overflows  the  hoses  on  both  sides  of  the  gaps. 

Now  he  is  readjusting  the  neoprene  pads.  He  is  looking  to  see  if  everything  is  going  to  fit 
in  place.  We  then  are  going  to  lower  the  cap  down  onto  the  piling.  You  have  to  be  very  careful 
so  the  cap  will  not  catch  the  neoprene  pads.  If  it  does,  it  will  mess  them  up  a  little  bit  and  you 
have  to  start  all  over  again. 

This  shows  the  little  holes  I  was  telling  you  about.  We  pump  the  master  flow  through 
these  holes.  There  is  one  on  each  sides  of  the  pier  cap  or  bent  cap  directly  over  the  piling.  After 
we  close  the  bottom  up,  we  pump  it  in  and  that's  what  seals  it.  That  is  the  indenter  under  the 
bottom  of  the  piling.  You  can  see  it's  about  an  inch  or  maybe  an  inch  and  a  half.  You  have  about 
an  inch  or  inch  and  a  half  clearance  all  the  way  around. 

Here  we  are  checking  the  correct  length  to  see  if  the  bent  is  in  the  correct  position.  The 
bridge  is  taking  26-foot  T  girders.  He  decided  he  had  to  move  it  back  a  little  bit  so  he  is  mak- 
ing his  final  adjustment  on  aligning  this  bent  cap  up  with  the  piling. 

We  were  sitting  the  bent  cap  with  three  men  and  then  just  one  person  stays  up  there  cut- 
ting on  the  concrete  piling.  It  took  us  about  45  minutes  to  an  hour  to  set  the  bent  cap  in  the 
same  time  it  takes  to  finish  cutting  off  one  concrete  piling.  As  you  cut  the  concrete  piling  and 
you  get  over  about  three  quarters  of  the  way,  you  have  to  put  wood  wedges  in.  You  need  to 
hammer  them  in.  You  would  put  one  on  the  opposite  side  and  one  on  the  starting  side  where 
you  start  to  saw.  What  it  does  is  hold  the  piling  up  off  the  saw  and  will  not  bind  it  until  you 
get  through.  We  have  had  pilings  sticking  above  about  four  feet  and  still  use  the  wedges  and 
everything  goes  fine. 

Here  we  are  adjusting  the  saw  to  the  next  piling.  This  picture  shows  the  top  of  the  piling 
he  just  cut  off.  It  cuts  real  slick.  The  reinforcing  steel  is  visible  as  well.  Here  we've  disassem- 
bled an  old  timber  bridge  taking  the  timber  out  so  we  can  set  the  new  26-foot  T  girders.  While 
doing  this  operation  we  were  running  partly  on  the  new  bridge,  concrete  trestle  bridge,  and  an 
old  timber  bridge. 

One  man  gives  signals  to  an  operator  on  the  pile  driver.  We  only  have  one  person  who  can 
give  signals.  The  pile  driver  engineer  does  not  move  unless  that  one  person  designates  to  give 
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the  signal.  He  will  not  move  until  he  has  been  told  by  that  certain  person  unless  the  pile  driver 
sees  something  that  might  injure  someone.  Then  he  makes  a  move  on  his  own  if  he  thinks  it  is 
absolutely  necessary. 

Remainder  of  Text  Unavailable. 

Mr.  Lileikis:  Thank  you,  Allen.  At  this  time,  I'll  turn  the  podium  back  to  Mike  Bradley 
for  the  Business  Session 

Mr.  Bradley:  Thank  you,  Joe. 

At  this  time,  I  would  like  to  introduce  the  past  presidents  who  are  in  the  audience  today. 
Would  you  please  rise  as  I  call  your  name  and  remain  standing  until  all  have  been  introduced. 

Paul  Saletnik,  Meridian  Engineering,  president  1992-1993;  Mark  Walbrun, 
TransSystems,  president  1991-1992;  John  Horney,  Carter  Burgess,  president  1990-1991;  Ray 
Tallent,  Norfolk  Southern,  president  1988-1989;  Don  Lewis,  Illinois  Central,  president  1987- 
1988;  John  Kapp,  Conrail,  president  1986-1987;  Jim  Williams,  EJ&E  (retired),  president 
1984-1985;  Jim  Budzileni,  Illinois  Central  (retired),  president  1983-1984;  Wally  Sturm,  EJ&E 
(retired),  president  1978-1979;  and  R.D.  Hellweg,  Amtrak  (retired),  president  1966-1967. 
Have  I  missed  anyone?  Let's  give  these  gentlemen  a  hand  for  all  the  work  they've  done  for  the 
Association. 

The  Nominating  Committee  recommends  the  following:  Directors,  with  terms  expiring  in 
1999:  Steve  Ross,  senior  structures  inspector,  Conrail;  Gordon  Davids,  bridge  engineer,  FRA; 
Preston  Sargent,  manager  mechanical  systems  designer,  Union  Pacific. 

For  senior  vice  president,  Bob  Carter,  manager  public  programs,  BNSF.  For  junior  vice 
presidents,  Dave  Franz,  bridge  engineer,  KCS;  and  Jimmy  Neece,  superintendent  facilities  and 
maintenance,  CSX. 

For  treasurer,  Don  Lewis,  assistant  engineeer  structures,  IC. 

According  to  the  Constitution,  senior  vice  president,  Joe  Lileikis,  automatically  assumes 
the  position  of  President. 

Since  no  other  nominations  have  been  received  from  the  membership,  I  suggest  we 
approve  the  election  of  the  slate  recommended.  May  I  have  a  motion?  Any  opposed?  All  in 
favor? 

We'll  go  on  to  the  following  reports.  If  you  have  any  questions,  please  hold  them  until  all 
the  reports  have  been  given. 
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MEMBERSHIP  REPORT 

September  1,  1995,  through  August  31,  1996 


Total  members,  September  1,  1995  830 

New  members  since  September  1  93 

Reinstated  members  2 


Less:     Deceased  -  Honorary 
Associate 
Life 
Dropped  -  Active 

Associate 
Life 

Total  members,  August  31,  1996 


925 

1 

1 

1 

36 

15 

116 

170 

755 
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TREASURER'S  REPORT 

September  1, 1995,  through  August  31, 1996 

Checking  account  balance,  September  1  $12,384 

Receipts 


Dues 

$16,695 

Advertising 

9,825 

RR  Contract  Seminar 

1,975 

Bridge  Inspection  Seminar 

22,775 

Bridge  Repair  Seminar 

8,100 

Profit  from  1995  conference 

3,573 

Interest  on  checking  account 

310 

Miscellaneous 

335 

63,588 

Transfer  funds  from  money  market 

10,000 

$85,972 

Disbursements 

Salaries 

$16,097 

Payroll  taxes 

1,342 

Employee  savings 

481 

Office  rent,  util.,  insr.  &  taxes 

2,946 

Office  supplies 

928 

Equipment  purchase,  rent  &  repair 

549 

Stationary  &  printing 

4,106 

Postage 

2,487 

Conference 

972 

RR  Contract  seminar 

1,349 

Proceedings 

16,129 

RT&S  subscription 

583 

Bridge  inspection  seminar 

10,647 

Bridge  repair  seminar 

7,603 

Scholarship  awards 

3,000 

Executive  committee  meetings 

2,232 

Temp,  office  help  &  comp.  cnstlnt. 

1,412 

Adjustment  to  Supts.  from  July  1985 

1,008 

Miscellaneous 

768 

74,639 

Checking  account  balance,  August  3 1 

11,333 

Funds  on  Deposit  -  Advance  Bank,  Homewood,  IL 

41,721 

Total  Funds,  August  31,  1996 

$53,054 
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AUDIT  COMMITTEE  REPORT 

To:  Members  of  the  American  Railway  Bridge  and  Building  Association 

We,  the  undersigned  members  of  the  Audit  Committee,  have  examined  the  financial 
records  of  the  American  Railway  Bridge  and  Building  Association  for  the  period  September  1 , 
1995,  through  August  31,  1996,  inclusive  and  have  found  them  to  be  correct  as  of  August  31, 
1996. 

Respectfully  submitted, 

J.R.  Williams 
W.C.  Sturm 
J.  Budzileni 

President  Bradley:  If  there  are  no  questions,  we'll  take  a  short  break  and  reconvene  back 
here  in  15  minutes. 

Recess 

Mr.  Lileikis:  Bob  Carter  will  introduce  the  next  presentation. 

Mr.  Carter:  Cliff  Shoemaker  began  his  career  with  the  engineering  department  of  the 
Union  Pacific  in  1967  after  he  completed  studies  at  the  University  of  Nebraska  at  Omaha, 
majoring  in  engineering  and  business  management.  Cliffs  current  responsibilities  include 
administration  of  all  highway-rail  projects  as  well  as  industry  development  projects  for  Union 
Pacific's  23  state  system. 

Cliff  is  current  Chairman  of  the  Association  of  American  Railroads  Grade  Crossing 
Safety  and  Trespasser  Prevention  Working  Group:  Chairman  of  Operation  Lifesaver's  nation- 
al Program  Development  Council,  past  chairman  of  AREA'S  Committee  on  Grade  Crossings; 
a  member  of  the  Transportation  Research  Board's  Committee  on  Grade  Crossing;  Texas 
Transportation  Institute's  Transportation  Advisory  Council;  Operation  Lifesaver,  Inc.  Board  of 
Directors;  Roadmasters  and  Maintenance  of  Way  Association  and  the  American  Bridge  and 
Building  Association. 

He  is  also  involved  with  several  other  national  and  local  communities  involved  with  high- 
way-railroad safety,  research,  construction  and  maintenance. 

Please  join  me  in  welcoming  Cliff  Shoemaker,  director,  industry  and  public  projects  for 
the  Union  Pacific. 


GRADE  SEPARATION  PROJECTS 

Cliff  Shoemaker 

Director  Industrial  and  Public  Projects 
Union  Pacific 

On  our  property  we  have  a  matrix  organization  where,  for  example,  our  structural  depart- 
ment is  not  the  entire  process.  It's  divided  up  between  design  construction  and  maintenance. 
So  for  a  bridge  project  the  structural  group  will  review  the  plans,  but  then  we  send  it  over  to 
your  estimators  which  is  a  separate  group  to  do  material  and  force  count  estimates.  My  group 
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in  the  public  projects  arena  handles  the  agreements,  handles  the  negotiations  with  the  states  to 
make  sure  our  bridge  department  gets  their  crack  at  it,  and  our  consultants  get  their  crack  at  it, 
and  the  estimators  get  their  crack  at  it.  Our  law  department  also  looks  at  the  agreements  and 
so  on.  We  are  generating  anywhere  from  200  or  300  grade  separation  projects  a  year  plus 
approximately  2,000  crossings  projects  in  the  hopper  at  any  one  time  so  it's  very  easy  for 
things  to  get  lost  in  the  shuffle.  So,  again,  the  communication  coordination  is  absolutely  para- 
mount to  these  projects  for  approval  to  make  sure  you  don't  lose  them  in  the  cracks. 

Again,  the  governing  guideline  from  a  federal  standpoint  is  a  federal  policy  guide.  We 
have  a  standard  drawing  that  shows  our  preferred  clearances.  Basically  we  send  that  to  the  state 
and  say  we  will  have  those  clearances  which  include  23  feet  of  overhead,  minimum  25  feet  to 
the  nearest  pier,  provision  for  future  track  at  20-foot  centers,  certain  grade  requirements,  and 
so  on.  If  they  can  adhere  to  that  standard  on  the  front  end  it's  basically  a  stamp  off  for  us. 
Everything  else  becomes  an  exception.  Likewise,  if  there  is  a  walkway  on  an  overhead  bridge 
that  would  require  it  to  be  fenced  just  like  interstate  standards  so  people  can't  throw  rocks  and 
bee  cans  at  the  trains.  We  require  splash  guards  on  the  sidewalks  on  the  edges  of  structures  if 
it  goes  over  a  live  switching  yard  where  we  have  people  walking  on  the  ground  underneath  it. 
These  are  the  types  of  things  that  we  get  a  lot  of  hassle  about  with  the  states.  It  usually  gets 
dragged  out  and  they  need  to  get  the  thing  approved  so  you  sign  off  on  it. 

There  are  a  lot  of  issues  that  come  into  play  and  having  a  good  standard  form  of  agree- 
ment and  a  good  management  process  to  keep  on  top  of  these  projects  is  really  paramount. 
With  taking  all  those  clues  you  can  have  a  very  successful  program. 

That's  about  it,  Bob.  If  anybody  has  questions  or  comments,  I  would  be  happy  to  answer 
them. 

Member:  What  liability  issues  are  mentioned  in  the  Federal  guidelines? 

Mr.  Shoemaker:  The  liability  issues  aren't  mentioned  in  the  federal  guidelines.  That's 
intentional  because  we  wrote  the  federal  guidelines  basically.  It's  kind  of  difficult  to  put  a  lia- 
bility or  a  dollar  value  on  a  human  situation  that  is  absolutely  there.  The  guidelines  are  such 
that  theoretically  if  you  put  in  a  grade  separation  structure  replacing  an  at-grade  crossing,  the 
five  percent  required  share  is  based  on  the  maintenance  savings.  That  is  on  average  what  is 
computed  out.  If  you  take  a  set  of  signals  out,  for  example,  that's  about  $3,000  a  year  on  aver- 
age. Crossing  surface  is  getting  very  expensive  as  you  are  all  aware.  We  are  up  to  $1,000  a 
track  foot  in  concrete  including  the  relay  work  and  surfacing  and  aligning.  So  if  you  are  look- 
ing at  a  double  track  crossing,  50  feet  each,  that's  $100,000  all  of  a  sudden.  You  get  up  there 
really  quickly.  So  you  amortize  that  over  a  15  or  20  year  life  span  plus  $3,000  a  year  recur- 
ring signal  maintenance  costs  and  it  ends  up  about  5  percent  for  a  standard  grade  separation 
structure. 

I  might  add  the  guidelines  also  provide  for  a  theoretical  amortization  of  cost.  If  you  have 
a  two-lane  road  and  a  single  track  facility  and  they  want  to  grade  separate,  but  they  want  to  do 
it  with  a  four-lane  bridge  with  maybe  some  different  wrap  down  points  and  off  and  on  ramps 
and  that  type  of  thing,  we  are  not  required  to  pay  for  that  improved  facility  if  you  will.  We  are 
only  required  to  pay  5  percent  of  the  theoretical  structure  that  would  have  been  built  if  it  was 
a  simple  two-lane  road  single  track  structure.  There  is  confusion  on  that  issue,  but  it's  very  well 
covered  in  the  guidelines.  You  might  want  to  make  sure  that  your  public  project  guys  are  fully 
aware  of  that.  If  you  see  a  grade  separation  project  going  in  where  it's  a  multiple  lane  facility 
replacing  a  two-lane  facility,  you  are  only  required  to  pay  up  to  5  percent  of  the  theoretical 
costs  of  a  two-lane  facility 

However,  again,  in  certain  negotiations  we  very  seldom  have  put  in  a  grade  separation 
without  closing  more  than  one  crossing.  We  go  out  with  the  state  as  soon  as  we  hear  there  is  a 
new  project  concept  going  on  to  get  involved  with  their  consultants  and  see  what  can  be  done 
to  close  several  adjacent  crossings.  Sometimes  the  infrastructure  is  in  place  to  do  without  a  lot 
of  construction  if  you  have  parallel  roads.  On  the  other  hand,  sometimes  you  have  to  work  with 
them  and  donate  rights  of  way  to  put  in  parallel  access  roads  on  your  properties  to  connect  up 


150 


the  side  roads  and  force  all  people  to  use  the  grade  separation.  Then  you  get  multiple  benefits 
of  the  crossing  closures  and  the  liability  that  goes  along  with  it  and  the  savings  and  everything 
else. 

We  have  had  too  many  cases  in  years  past  and  Gothemburg,  Nebraska,  comes  to  mind 
where  they  are  finally  looking  at  a  separate  structure.  It's  a  double-track  facility.  Now  we  are 
in  the  process  of  building  a  third  main  line.  About  ten  years  ago  the  state  paid  for  a  new  grade 
separation.  We  didn't  pay  for  any  part  of  it  because  they  didn't  close  the  crossing.  But  there  are 
about  six  at-grade  crossings  in  this  town,  put  the  grade  separation  in,  and  the  only  time  they 
use  it  is  when  the  train  is  actually  occupying  the  crossings.  Now  they  are  going  back  and  want 
to  put  in  a  second  structure  in  the  center  of  town.  We  said  we  are  not  going  to  participate  in 
this  at  all  unless  it  at  least  addresses  the  closure  of  several  crossings.  We  are  offering  to  pay  20 
percent  for  those  things.  It's  about  a  $6  million  project.  They  are  going  to  close  at  least  four 
and  possibly  five  of  those  at-grade  crossings.  We  are  going  to  donate  some  right-of-way  and 
do  a  lot  of  other  things  to  facilitate  this  project.  It  looks  like  we  are  going  to  be  able  to  get  rid 
of  all  but  one  crossing  and  that's  an  emergency  crossing  that  they  are  going  to  keep  closed  to 
the  general  public  but  use  for  emergency  vehicles. 

This  location  is  doing  similar  things  little  in  a  nontraditional  way.  For  example,  the 
Burlington  Northern  project  at  Grand  Island  or  UP's  relocation  project  in  Hastings  in  the  last 
couple  years.  It  stated  off  essentially  as  a  rail  problem  at  Grand  Island.  That  was  the  heaviest 
at-grade  crossing  in  the  world  in  terms  of  tonnage.  The  Burlington  Northern  was  junior  to  us 
at  the  interlocking.  The  BN  got  with  the  state  and  was  able  to  put  in  several  grade  separations 
plus  lift  their  track  up  and  over  the  UP  and  eliminate  about  six  or  eight  crossings  on  the  BN 
main  line. 

On  the  UP  relocation  project  at  Hastings,  we  were  junior  to  the  BN  interlocking  at  that 
location.  It  was  about  a  $35  million  project  but  we  relocated  five  and  a  half  miles  of  main  line, 
put  in  three  highway  structures  and  one  railroad  structure  where  the  BN  eliminated  13  at-grade 
crossings  in  the  process  and  raised  their  train  speeds  from  30  miles  per  hour  to  50  miles  per 
hour  with  no  stops  and  no  crossings.  It's  all  double  track  with  extended  sidings.  It  was  gener- 
ated as  a  grade  crossing  project  to  start  with,  but  it  kept  growing  and  growing  and  finally  it  got 
justified  on  a  capacity  issue,  on  safety  issues,  and  liability  issues,  et  cetera. 

Don't  just  take  a  grade  separation  at  face  value.  Start  looking  at  the  other  options  out  there 
including  closures,  and  operational  improvements. 

Another  example  is  at  Cozad,  Nebraska.  There  we  have  an  existing  double  main  track  and 
we  are  putting  in  a  third  main  track.  We  had  a  center  siding  of  about  13,500  feet  long  but  it 
had  two  at-grade  crossings  in  it.  We  actually  took  it  out  of  the  timetable  as  a  siding  because 
we  couldn't  block  those  crossings.  We  went  in  with  the  City  of  Cozad  and  the  State  of 
Nebraska  and  were  putting  in  a  grade  separation  and  closing  those  two  crossings,  paying  the 
local  match  again,  but  what  we  are  doing  is  getting  a  free  13,000  foot  siding  back  that  we  can 
use  to  pass  trains  on.  Again,  what  started  off  as  a  little  grade  crossing  problem  ended  up  in  a 
multi-million  dollar  grade  separation  crossing  closure  of  corridor  project.  If  you  use  your 
imagination,  these  things  are  really  paying  out. 

From  a  capacity  standpoint,  we  are  finding  that  crossing  closures  at  grade  separations  are 
actually  cheaper  than  building  new  track  in  some  cases.  You  can  be  talking  about  several  mil- 
lions of  dollars.  For  the  same  amount  of  money  or  less,  quite  often  you  can  get  more  use  out 
of  your  existing  facility  by  closing  crossings,  grade  separations,  and  doing  corridor  studies  of 
that  type.  You  are  getting  the  best  of  both  worlds.  You  are  getting  your  capacity  built  up  plus 
you  are  getting  rid  of  crossings,  the  liability,  the  maintenance,  the  crossing  blockage  issues  and 
all  the  things  that  go  along  with  it.  It's  really  an  eye  opener. 

Part  of  the  goal  that  I  set  for  my  managers  in  the  job  agreement  we  have  each  year  is  to 
close  a  certain  percentage  of  crossings.  They  can  do  that  by  any  means.  It  can  be  flat  out  clo- 
sures which  are  tough  or  through  grade  separation  consolidations.  It's  a  lot  easier  to  sell  a 
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crossing  closure  if  you  are  putting  in  a  grade  separation.  They  can  see  the  obvious  benefits  to 
it.  This  year  so  far  we  have  closed  about  200  public  crossings  and  probably  about  one  third  of 
those  are  associated  with  grade  separations.  It  is  a  very  workable  process.  Again,  those  are  all 
contingent  upon  having  federal  funding  available.  If  you  are  keeping  track  of  the  legislation 
right  now,  it  is  at  risk.  Anything  you  can  do  to  support  your  legislative  folks  in  Washington  or 
your  state  is  appreciated.  We  can  use  all  the  help  we  can  get. 

Member:  What  about  the  flip  side  where  you  get  a  grade  separated  crossing  or  grade  sep- 
arated facility  and  the  state  wants  to  go  back  and  add  an  at-grade  crossing. 

Mr.  Shoemaker:  We  are  seeing  more  and  more  of  that.  What  has  happened  over  the  last, 
say,  50  or  75  years  with  the  interstate  construction  is  a  lot  of  those  earlier  structures  were  put 
in  on  a  primary  highway  or  what  was  a  fairly  important  road  at  that  time.  Then  through  inter- 
state and  other  freeway  construction  the  traffic  is  diverted  away  from  those  facilities.  It  would 
not  warrant  a  new  grade  separation  now  if  it  was  a  brand  new  project.  So  what  they  want  to  do 
is  take  the  old  grade  separation  out  and  put  in  an  at-grade  crossing.  We  usually  fight  those 
unless  we  can  show  that  it  just  doesn't  make  any  economic  sense  to  insist  they  go  back  to  a 
grade  separated  facility. 

Say  you  only  have  100  vehicles  a  day  and  it's  a  low  density  rail  line.  What  we  have  done 
in  those  cases  is  use  that  as  a  tradeoff  if  you  will.  At  certain  locations  we  will  agree  as  long  as 
you  keep  this  crossing,  maybe  close  an  adjacent  one,  but  let's  take  bridge  replacement  money 
that  is  available  and  put  that  someplace  else  where  it's  going  to  do  more  good. 

Now  certainly  liability  becomes  an  issue  there  so  we  ask  them  to  initiate  the  project  and 
have  them  order  us  to  do  that.  It's  kind  of  a  key  thing.  You  can't  just  voluntarily  agree  to  that 
because  sure  as  heck  in  the  first  action  some  plaintiff  will  pick  up  on  that.  But  we  have  to  be 
reasonable  with  the  state  folks,  too.  There  are  always  tradeoffs.  We  have  found  that  by  nego- 
tiating with  them  and  saying,  okay,  you  have  got  bridge  replacement  money  for  it,  let's  take 
that  money  and  build  a  new  bridge  or  do  something  else  someplace  else  where  it's  going  to 
have  more  need  and  agree  with  them  to  take  that  structure  down  if  it's  not  needed. 

In  a  lot  of  cases,  the  ADT  traffic  count  has  gone  down  from,  say,  10,000  from  50  years 
ago  to  500.  Maybe  it's  on  a  line  where  the  rail  traffic  is  diminished  somewhat  over  the  years 
for  whatever  reason  and  it  simply  doesn't  make  sense  to  put  that  kind  of  money  back  into  a 
separation  at  that  location.  But  you  need  to  have  your  legal  papers  covered  and  your  tracks 
covered  and  take  that  money  and  use  it  someplace  else  on  the  property  because  it  can  be  done. 

Thank  you.  (Applause) 

President  Bradley:  Thank  you  very  much,  Cliff,  on  an  excellent  presentation.  Bill 
GeMeiner  will  introduce  our  next  presenter. 

Mr.  GeMeiner:  Our  next  presentation  will  provide  an  overview  of  current  codes,  indus- 
try standards,  and  future  regulations  concerning  above  ground  storage  tank,  upgrades,  and 
operations. 

Joe  Hartman  is  vice  president  of  both  Hartman  Management  Services  and  Hartman 
Management  and  HMS  Publishing.  Joe  holds  a  Bachelors  degree  in  industrial  engineering 
from  Northern  Illinois  University  and  is  a  member  of  the  NFPA's  Automotive  and  Marine 
Service  Station  Safety  Code  Committee.  He  is  also  an  active  member  of  the  Petroleum 
Equipment  Institute,  the  Midwest  Society  of  Professional  Consultants,  and  the  American 
Society  of  Petroleum  Operation  Engineers. 

HMS  has  been  consulting  in  the  petroleum  equipment  industry  for  35  years.  Their  pri- 
mary business  is  the  design  and  construction  of  fuel  handling  systems  and  training  of  installers, 
inspectors,  and  regulators. 

HMS  publishes  a  monthly  trade  magazine  called  Petroleum  Equipment  and  Technology 
and  the  Liquid  Storage  Tank  Technology  an  Independent  Study  Course.  Both  publications  are 
geared  towards  communicating  current  technical  information  related  to  the  installation  of 
above  ground  and  underground  fuel  storage  systems. 

Won't  you  please  join  me  in  welcoming  Joe  Hartman.  (Applause) 
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UNSCHEDULED  TANK  REPAIRS 

Joe  Hartmann 

Hartmann  Management  Services 

Good  afternoon,  guys,  and  welcome  to  Chicago.  I  hope  you  are  enjoying  your  stay.  My 
name  is  Joe  Hartmann.  I  am  a  petroleum  operational  engineer  for  Hartmann  Management 
Services.  Our  primary  business  is  the  design  and  installation  of  above  ground  and  underground 
storage  tank  for  vehicle  fueling. 

In  the  last  couple  of  weeks  I  have  had  an  opportunity  to  see  a  number  of  speakers,  any- 
body ranging  from  Barbara  Bush  to  Bill  Cosby  to  Dick  Vitel  and  Larry  King.  Each  one  of  them 
had  a  message  that  they  wanted  their  listeners  to  hear  -  except  for  Larry  King.  He  just  kind  of 
got  up  and  talked  for  half  an  hour  about  whatever  he  felt  like.  But  I  figured  I  had  better  have 
a  message  for  you. 

Basically  as  I  was  preparing  for  this  presentation  what  I  came  up  with  is  when  it  comes 
to  above  ground  storage  tanks  and  fuel  handling,  you  guys  are  on  your  own.  There  are  two  rea- 
sons for  me  to  say  this.  The  first  one  is  that  each  one  of  your  facilities  is  different.  You  have  a 
different  number  of  storage  tanks.  They  have  different  capacities.  You  are  pumping  different 
volumes  of  product  through  your  facility,  and  you  are  all  located  in  different  geographical 
areas. 

The  second  reason  is  from  what  I  have  found  there  is  no  one  set  of  rules  and  regulations 
that  govern  above  ground  storage  tanks.  There  is  a  variety  of  existing  statutes,  recommended 
practices,  and  trade  practices,  but  there  isn't  any  one  set  of  rules  and  regulations  like  we  have 
with  the  underground  storage  tank  world. 

In  1988,  the  EPA  got  together  and  established  some  rules  that  work  as  guidelines  for 
underground  tank  owners  as  far  as  what  they  needed  to  do  to  upgrade  their  tanks  and  what  they 
had  to  do  for  continuing  operations  and  reporting  requirements.  But  it's  coming.  There  is  going 
to  be  above  ground  tank  rules  and  regulations  promulgated  by  the  EPA  and  the  reason  is 
because  of  a  few  recent  problems.  The  first  one  was  in  1988  when  a  Shell  oil  refinery  had  a 
spill  from  a  12.5  million  gallon  above  ground  tank.  It  had  a  floating  roof  and  the  roof  drain  had 
a  failure  that  caused  a  400,000  gallon  spill  into  the  environment  and  that  contaminated  the 
area's  drinking  water. 

The  second  horror  story  is  with  a  National  Oil  and  Chemical  4  million  gallon  tank.  This 
was  one  that  was  remanufactured  and  actually  relocated  to  a  new  facility.  The  first  time  they 
filled  it  instead  of  hydrostatically  testing  it  with  water  they  decided  to  use  fuel.  It  was  in  the 
middle  of  winter  and  they  had  a  brittle  fracture.  The  tank  split  and  they  spilled  a  million  gal- 
lons into  the  environment  and  eventually  it  made  its  way  into  the  Ohio  River. 

One  that  occurred  much  more  recently  and  much  closer  to  home  is  the  class  action  suit 
filed  by  residents  of  Wyoming  against  Amoco  Oil  and  a  dry  cleaner  and  a  railroad  yard.  None 
of  these  operations  are  in  business  anymore,  but  residents  are  suing  them  because  of  years  and 
years  of  spills,  overfills,  and  contamination.  They  are  going  after  them  not  only  for  cleaning 
up  their  property,  but  they  are  also  saying  it's  devaluating  their  property.  So  they  are  going  for 
compensatory  damages  as  well. 

So  if  you  are  in  charge  of  your  facility,  it  lends  credence  to  the  idea  that  you  have  to  put 
together  a  business  plan  that  establishes  accountability  for  the  product  you  are  storing  and  the 
product  you  are  using. 

You  want  to  have  a  first  line  strategy  for  release  protection.  You  want  to  establish  a  base- 
line and  look  at  the  variances  that  are  acceptable  in  the  product  that  is  stored. 

With  regard  to  future  above  ground  tank  regulations  what  I  would  expect  is  that  they 
would  mirror  what  we  saw  with  the  underground  tank  regulations.  You  will  see  requirements 
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for  other  fill  protection,  monitoring  and  release  protection  with  your  above  ground  tank,  inven- 
tory control,  and  then  cathodic  protection  both  externally  and  internally. 

I  want  to  talk  about  four  areas  as  I  go  through  the  standards.  There  are  a  huge  number  of 
standards  and  recognized  practices  that  govern  the  installation  and  ongoing  operations  for 
tanks.  I  just  want  to  introduce  you  to  the  organizations  that  are  coming  up  with  these  standards 
and  have  been  established  already.  I  put  together  some  cheat  sheets  to  help  you  decide  which 
of  the  standards  are  geared  towards  you.  I  don't  want  to  go  into  them  in  detail  because  some 
of  them  don't  pertain  to  your  particular  situation. 

The  first  group  is  ANSI  and  ASTM.  They  both  have  standards  for  the  construction  of 
tanks.  EPA  has  a  lot  of  standards  that  deal  with  handling  fuel.  In  this  area  the  field  fabricated 
tanks  and  welded  steel  tanks  standard  620  and  650  both  relate  to  the  type  of  tanks  that  we  are 
talking  about.  Two  standards,  653  and  2610,  both  have  to  do  with  the  design  and  also  the  oper- 
ation and  maintenance  and  inspection  of  the  above  ground  storage  tanks.  Towards  the  end,  I 
am  going  to  get  into  653  a  little  bit  and  some  of  the  inspection  requirements  required.  RP  1 102 
is  one  that  is  geared  towards  specifically  underground  piping  going  underneath  railroad  tracks 
and  highways.  So  that  would  be  pertinent  to  you. 

Right  now,  as  a  preface  to  the  new  EPA  rules  and  regulations,  the  EPA  is  developing  a 
prevention  release  protection  matrix  system.  They  are  in  the  process  of  working  on  it  right 
now.  It  should  be  out  by  the  end  of  the  year.  That  is  geared  towards  helping  you  to  decide 
which  type  of  release  detection  method  is  appropriate  for  your  size  and  type  of  tank.  EPA  ref- 
erence is  in  NFPA  quite  a  bit  as  far  as  the  size  of  tanks,  the  spacing  between  tanks,  the  distance 
setback  requirements  from  property  lines,  from  roadways,  and  from  buildings.  Maintenance 
service  stations  safety  covers  operational  issues.  If  you  are  from  the  California  and  west  coast 
area,  the  International  Fire  Code  Institute  has  a  uniform  fire  code.  They  set  a  standard  specif- 
ically geared  towards  cathodically  protecting  tank  bottoms. 

Under  the  Petroleum  Equipment  Institute  we  are  getting  into  the  smaller  tanks  up  to 
50,000  gallons.  STI  and  UL  all  have  standards  that  address  those.  UL  has  a  new  one  right  now 
that  it  has  geared  towards  fire  protection  tanks  and  tanks  of  this  type. 

The  Oil  Pollution  Control  Act  of  1990  requires  procedures  to  prevent  contamination  into 
waterways. 

I  don't  think  the  Clean  Air  Act  as  far  as  your  fuel  storage  is  going  to  have  too  much  of  an 
impact  on  you.  However,  the  Clean  Water  Act  of  1973  established  through  storing  a  way  to 
maintain  integrity  of  the  nation's  waterways. 

CERCLA  administers  a  superfund.  That  includes  through  the  freedom  of  information 
what  reporting  requirements  you  have  to  the  product  you  store  and  if  there  is  a  release,  what 
was  released. 

RIPRA  regulates  above  ground  storage  tanks.  The  National  Pollution  Discharge  and 
Elimination  regulates  storm  water  runoff. 

Regarding  OSHA  and  the  state  regulatories,  the  state  always  has  the  option  of  going  more 
stringent  than  the  Fed.  That's  the  way  the  regulations  work,  too.  They  can  be  more  stringent, 
but  they  can't  relax  the  federal  rules.  So  you  have  to  check  with  them  if  you  are  going  to  do 
any  work  in  that  area. 

I  put  together  some  sheets  for  you.  One  talk  pertains  to  the  standards  whether  it's  con- 
struction or  corrosion  control,  leak  detection,  or  piping.  It  is  a  list  of  the  standards  that  apply 
to  each  particular  area.  I  have  copies  in  the  back  of  the  room  if  you  want  to  have  those. 

Going  at  it  from  a  different  direction,  I  have  a  chart  that  looks  at  the  products  stored,  the 
size  of  the  tanks,  and  it  also  tells  you  which  regulations  apply  towards  your  particular  situa- 
tion. 

Another  way  of  going  about  this  is  with  a  flow  diagram.  If  you  follow  this  from  the  begin- 
ning to  the  end  each  step  of  the  way  tells  you  which  one  of  the  NFPA  documents  and  para- 
graphs apply  to  your  specific  situation.  Whether  it  be  spill  over,  fill  protection,  setback  require- 
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merits  or  those  types  of  things.  Eventually  you  work  your  way  down  from  the  maximum  capac- 
ity and  things  like  that. 

So  those  are  some  aids  as  far  as  helping  you  get  through  determining  which  rules  and  reg- 
ulations apply  to  your  particular  situation. 

STI  put  together  a  comparison  of  the  different  codes  that  govern  the  smaller  above  ground 
storage  tanks.  In  this  particular  comparison  they  highlight  what  the  difference  is  between  the 
two  codes  and  try  to  decipher  some  of  the  things  in  there.  There  is  a  lot  of  conflict  between 
NFPA,  both  uniform  fire  codes  and  in  most  organizations.  So,  again,  the  geographical  area  that 
you  are  operating  in  will  determine  what  the  requirements  are  to  your  upgrades  and  tank  instal- 
lations. 

The  EPA  spill  prevention  control,  a  counter  measure  program,  requires  just  about  every- 
body to  have  an  SPCC  plan.  We  went  through  and  took  a  survey  of  all  the  above  ground  tank 
owners  to  find  out  who  they  were  and  what  kind  of  tanks  and  storage  capacities  and  volumes 
they  had.  The  second  phase  of  this  will  be  coming  out  with  the  technical  and  administrative 
requirements  or  the  equipment  that  is  required  for  your  type  of  tank,  whether  it's  floating  or 
fixed  or  that  type  of  thing.  Regardless,  it  does  require  you  to  have  the  SPCC  plans  which  I 
know  you  probably  already  have  for  your  facility,  but  I  am  going  to  come  at  this  at  a  little  dif- 
ferent angle.  I  like  to  think  of  a  SPCC  plan  as  like  a  contingency  plan.  It  gives  you  the  oppor- 
tunity to  take  a  look  at  your  operation  and  your  facility  to  define  exactly  what  you  have  and 
then  establish  some  set  procedures  in  the  event  of  a  release.  So  you  have  proactive  thinking 
rather  than  reactive  thinking  when  you  are  taking  care  of  either  a  slow  spill  or  more  of  a  cata- 
strophic spill  like  we  had  with  the  Ashland  oil  problem. 

Basically,  as  I  said,  with  so  many  facilities,  when  you  go  through  and  determine  whether 
or  not  you  are  required  to  have  a  SPCC  plan  basically  I  think  it's  safe  to  say  pretty  much  every- 
body in  this  room  is  required  to  have  a  SPCC  plan.  The  plan  should  cover  spill  prevention.  It 
should  describe  the  physical  facility  or  plant  layout,  document  the  number  size  of  tanks  and 
products  stored,  emergency  procedures,  and  predicted  flow  of  the  released  product  if  you  have 
them  both  in  common.  They  want  to  know  where  the  product  is  going  to  go  once  it  is  released. 
It  would  outline  the  need  for  diking.  It  would  outline  requirements  for  integrity  testing  usual- 
ly every  five  years  or  other  leak  detection  requirements.  Then  also  you  outline  the  inspection 
requirements. 

As  far  as  security,  most  of  your  facilities  will  typically  be  in  industrial  areas  away  from 
the  general  public.  Then  you  take  those  tanks  and  you  stick  them  way  back  in  the  comer  some- 
where so  they  are  out  of  the  way  of  the  operation.  However,  that  puts  them  in  a  prime  area  for 
tampering.  So  you  have  to  protect  the  tanks,  the  pumping  equipment,  the  drains  and  all  that, 
against  vandalism.  Put  fences  and  gates  around  it.  If  you  don't  have  constant  guards  for  the 
facility,  you  need  to  have  a  locking  gate.  You  lock  the  flow  and  drain  valves  in  a  closed  posi- 
tion. Lock  starter  controls  on  all  pumps.  If  you  are  receiving  deliveries  by  transport  you  might 
want  to  go  to  an  automated  delivery  system  where  they  require  the  transport  driver  to  function 
with  a  pin  number  before  he  gains  access  to  the  pumps  to  off  load. 

If  you  are  not  going  to  be  using  your  facility  for  more  than  six  months  we  recommend 
blanking  off  loading  and  unloading  connections.  Also  don't  forget  about  facility  lighting  espe- 
cially if  you  are  receiving  deliveries  throughout  the  night. 

Brittle  fractures,  again,  the  type  of  thing  that  happened  with  the  Ashland  oil  problem.  If 
an  above  ground  tank  undergoes  a  repair  alteration  or  change  in  service  the  owner  must  eval- 
uate the  risk  of  failure  of  brittle  fracture  in  accordance  with  EPA  653  so  the  onus  is  on  you. 

The  SPCC  requirements  also  include  spill  recording,  time,  location,  and  source  of  the 
spill,  what  product  was  spilled,  why  did  it  spill,  the  cause,  hazards  of  the  spill,  if  there  was  any 
personal  injuries,  corrective  actions  taken,  and  then  a  contact  person  for  the  facility  so  they 
know  who  to  call. 

Finally,  we  have  equipment  in  operation.  Things  to  consider  with  the  operational  consid- 
erations are  maintaining  and  installing  or  designing  the  tanks  for  the  product  that  you  are  going 


155 


to  be  handling,  the  pumping  system,  and  the  piping.  Whether  you  want  to  go  with  above 
ground  or  below  ground  pumping,  there  are  different  considerations  for  each. 

Other  areas  to  consider  are  fire  protection  and  safety  and  general  maintenance  and  mon- 
itoring. I  will  also  talk  about  tank  leak  detection  and  inventory  control  and  then  comprehen- 
sive inspection  and  maintenance  programs. 

One  of  the  things  to  keep  in  mind  with  the  current  set  of  rules  and  regulations  is  that  they 
weren't  put  together  by  the  EPA.  They  were  put  together  by  fire  inspectors,  regulators,  and 
these  types  of  people.  So  what  you  will  find  throughout  all  the  documents,  all  the  literature  that 
is  out  there  right  now,  is  that  they  are  more  concerned  with  the  safety  of  your  personnel  and 
their  personnel  than  they  are  whether  or  not  you're  impacting  the  environment  with  your  spills. 
So  you  will  see  that  throughout  the  documents.  For  example,  with  dike  construction  it  has  to 
be  100  to  110  percent  of  the  largest  tank's  capacity.  They  still  show  them  as  materials  of  con- 
struction. Earthen  dikes  are  still  allowed  as  well  as  clay,  concrete,  geotextile  fabrics,  and 
Gunite.  If  you  are  going  to  put  in  a  new  facility  right  now,  Gunite  or  some  type  of  geotextile 
fabric  is  a  very  good  product  to  use  for  your  dike  because  of  their  high  permeability  or  lack 
thereof.  Poured  concrete  or  reinforced  concrete  with  a  sealed  floor  that  is  resistant  for  the  prod- 
uct it  stores  is  probably  one  of  the  best  ways  to  go.  The  dike  has  to  be  able  to  withstand  the 
pressures  when  filled  with  water  and  of  sufficient  height  to  accommodate  wave  action,  but  you 
don't  necessarily  need  it  designed  for  a  catastrophic  release. 

Again,  from  the  fire  protection  standpoint,  the  highest  a  dike  can  be  is  six  feet  high.  If  it 
goes  over  three  feet,  they  want  a  two  foot  wide  top  on  the  dike.  If  it  is  up  about  six  feet  or  so, 
they  want  a  method  of  getting  in  and  out  of  the  dike.  You  also  should  give  some  consideration 
to  whether  you  want  your  pumping  system  to  be  inside  the  dike  or  outside  the  dike  but  cer- 
tainly you  have  to  have  a  way  of  shutting  it  off  from  the  outside. 

Fire  suppression  equipment  is  also  covered  in  NFPA.  Again,  we  want  to  protect  against 
vandalism. 

Regarding  monitoring  and  maintenance,  inventory  control  is  a  first  step  as  far  as  estab- 
lishing release  protection.  You  want  to  be  able  to  take  multiple  measures  throughout  the  tank. 
With  these  above  ground  tanks  there  is  a  huge  surface  area  compared  to  underground  tanks. 
It's  a  much  smaller  surface  area  to  measure.  Also  there  are  wide  variations  in  the  temperature 
throughout  the  tank.  The  density  of  the  specific  gravity  of  the  product  and  the  water  bottoms 
are  all  things  for  which  the  system  must  be  able  to  compensate.  Some  of  the  systems  now  are 
capable  of  building  traffic  tables  over  a  period  of  time  from  statistical  analysis  and  they  are 
much  more  accurate  at  this  time. 

For  the  types  of  tank  gauging  systems,  the  float  and  tape  is  one  that  is  probably  pretty 
common  and  well  known.  It's  a  spherical  motor  where  you  actually  have  a  motor  at  the  top  of 
the  tank  and  the  impedance  is  measured  down  to  a  gauge  and  then  off  to  a  side. 

An  inductive  flow  which  basically  acts  like  a  magnostrictive  probe  down  in  the  tank  and 
the  level  of  flow  tells  you  at  what  level  the  product  is. 

We  are  starting  to  use  radar  and  pneumatic  hydrostatic  methods  of  tank  gauging. 

In  our  designs,  we  try  to  get  as  much  redundancy  in  the  leak  protection  systems  and  in 
overflow  protection  systems  as  we  can.  If  you  have  single  system  and  it  shows  a  leak  it  can  be 
very  expensive  once  you  drain  the  tank  and  find  out  it  really  isn't  leaking.  It's  nice  to  have  a 
backup  or  sanity  check  to  make  sure  that  the  thing  is  actually  leaking  before  you  start  pulling 
it  apart. 

With  regards  to  leak  detection,  if  the  smaller  tanks  are  unsaddled,  then  obviously  you  can 
visually  inspect  them.  A  lot  of  the  major  oils  are  going  to  double  wall  tanks.  They  would  then 
monitor  the  space  between  the  two  floors  of  the  tank  for  any  released  liquid.  Soil  gas  moni- 
toring, drilling  holes  around  the  perimeter  of  the  tank  and  taking  vapor  samples  to  determine 
if  there  is  any  release.  The  problem  with  this  is  if  the  facility  has  been  around  for  a  while,  you 
get  background  contamination  and  reliability  of  the  system  is  suspect. 
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Another  method  of  release  detection  is  by  introducing  tracer  chemicals  into  the  product 
stored  and  then  you  take  vapor  samples  from  those  same  type  of  wells  from  around  the  perime- 
ter of  the  tank.  If  you  see  that  tracer  chemical  then  you  have  a  better  handle  on  whether  or  not 
you  actually  have  a  release  or  if  you  are  looking  at  background  contamination. 

I  just  read  an  article  on  the  topic  of  lightning  prevention  and  it  was  very  interesting.  It 
found  that  the  most  frequent  cause  of  ignition  in  above  ground  tanks  is  because  of  lightning. 
Before  this,  I  always  thought  it  was  static,  but  now  I  guess  I  am  looking  at  it  differently.  The 
key  to  preventing  any  fires  due  to  lightning  is  preventative  maintenance.  In  a  properly  func- 
tioning system,  it  would  conduct  the  electricity  through  the  tank  shell  to  ground  without  form- 
ing spark  or  building  the  heat  sufficiently  enough  to  ignite  a  fire  inside  the  tank.  One  tip  that 
they  had  in  this  article  was  fixture  of  tanks.  They  preferred  installing  pressure  vacuum  vent 
rather  than  flame  arrestors  because  flame  arrestors  had  a  maintenance  problem  and  they  could 
become  clogged.  On  the  other  hand,  with  pressure  vacuum  vents  from  my  experience  the 
valves  can  get  stuck  so  there's  another  thing  to  look  for  on  your  inspection.  We  have  to  take  a 
look  at  those  every  once  in  a  while.  Avoid  storing  oil  over  products  like  crude  oil  in  tanks 
because  they  settle  out  and  have  a  flammable  atmosphere  at  the  top  of  the  liquid.  With  exter- 
nal floating  roof  tanks,  visually  inspect  the  lightning  trunks  regularly  and  bolt  shut  the  com- 
partment covers.  The  bolts  serve  as  a  conductor  which  is  something  that  you  want.  If  they  are 
not  bolted  tight  then  the  lid  can  blow  open  and  you  can  get  lightning  in  the  tank  that  way.  Also 
you  could  get  a  static  release  if  the  tank  blows  open.  Inspect  the  pontoons  and  keep  the  float- 
ing roof  five  feet  below  the  tank  rim  during  storms.  That  way  the  roof  of  the  tank  is  most  like- 
ly to  be  hit  from  lightning. 

An  internal  floating  roof  tanks  should  be  inspected  frequently  to  make  sure  the  roof  is  still 
floating.  That  seems  pretty  obvious  to  me.  Make  sure  there  is  no  liquid  on  the  roof.  Visually 
inspect  lightning  trunks  again  and  then  check  them  frequently. 

For  cathodic  protection  for  the  tank  bottom,  you  want  to  be  able  to  protect  the  tank  bot- 
tom both  externally  and  internally.  One  way  of  doing  this  is  by  adding  anodes  to  the  tank. 
Basically  the  anode  is  a  sacrificial  metal  that  prevents  the  tank  bottom  from  corroding.  The 
problem  with  anodes  is  you  usually  need  so  many  of  them  that  they  end  up  being  cost  prohib- 
itive. 

Another  way  of  going  about  that  is  to  add  an  impressed  current  system  where  you  actu- 
ally put  a  current  into  the  tank.  That  turns  the  tank  into  a  cathode  and  protects  the  bottom  of 
the  tank.  The  nice  part  about  the  impressed  system  is  that  it's  adjustable.  If  it's  not  doing  its  job 
you  can  always  turn  it  up.  It  can  be  used  to  protect  a  large  number  of  tanks.  On  the  downside, 
if  you  lose  power  or  for  some  reason  the  unit  goes  out,  then  you  lose  your  cathodic  protection. 
So  there  is  a  maintenance  issue  still  there. 

At  the  bottom  of  the  tank,  if  you  are  taking  your  tank  down  for  inspection  anyway,  some- 
thing you  might  want  to  take  a  look  at  is  lining  the  tank.  This  is  most  useful  where  corrosion 
damage  is  rampant  and  it  does  not  weaken  any  specific  section.  If  it  does,  then  you  repair  that. 
We  typically  put  100  ml  coating  of  polyester  or  epoxy  on  the  bottom  of  the  tank  and  up  the 
side  walls  of  the  tank  a  couple  of  feet  so  that  if  there  is  water  on  the  bottom  of  the  tank  then 
you  don't  get  corrosion  on  the  side  wall.  For  lining,  interestingly  enough,  that's  all  you  need- 
ed to  do  in  underground  tank  regulations  to  consider  a  steel  tank  cathodically  protected.  It  does 
a  nice  job  of  protecting  from  internal  corrosion,  but  I  don't  think  it  does  a  whole  lot  for  exter- 
nal. So  you  may  want  to  go  with  some  type  of  a  redundant  system  there  also. 

The  last  thing  I  want  to  talk  about  is  inspections.  They  are  typically  broken  down  into  four 
categories.  Routine  external  inspections  should  be  done  every  month.  Formal  visual  external 
inspections  are  done  by  a  qualified  inspector  who  is  qualified  through  either  training,  a  TE  type 
of  person,  or  through  experience.  This  is  typically  done  every  five  years.  Ultrasonic  shell  thick- 
ness testing  should  be  done  five  years  after  the  tank  is  originally  installed.  Then  the  period 
between  testing  depends  on  the  corrosion  rate  you  have  determined  through  that  test,  but  it's  a 
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maximum  of  15  years  if  the  corrosion  rate  is  unknown.  For  internal  inspections,  again,  you  go 
back  to  that  corrosion  rate  to  determine  how  often  it  should  be  done.  It  should  never  be  any 
more  than  20  years.  If  the  corrosion  rate  is  unknown  then  EPA  recommends  ten  years. 

The  types  of  things  that  we  are  looking  for  are  EPA  653.  There  is  an  appendix  C  that  is  a 
sample  checklist  for  internal  and  external  inspections.  It  is  about  ten  pages  long  so  it's  a  very 
detailed  checklist.  It  helped  me  a  lot  as  far  as  determining  what  should  be  checked  when  you 
are  going  around.  Basically  what  we  are  looking  for  are  leaks  from  the  shell  of  the  tank,  any 
shell  distortion,  or  any  bulging  towards  the  bottom  of  the  tank.  You  want  to  check  for  any  signs 
of  corrosion.  Check  the  cathodic  protection  system  if  you  have  the  impressed  current  system. 
You  want  to  make  sure  it's  operating  properly.  Check  the  grounding  system,  the  shunts, 
mechanical  connectors,  and  cables.  Check  the  condition  of  the  foundation  for  any  spalling  or 
any  cracks  in  the  foundation  or  any  settlement  that  you  should  not  be  seeing.  Check  the  paint- 
ed coatings,  insulation  and  other  appertenances  like  vents  that  we  talked  about. 

I  do  want  to  put  up  some  of  the  references  I  went  through  to  put  this  together.  The 
University  of  Wisconsin  has  a  course  geared  towards  above  ground  storage  tanks  including  the 
construction  and  operation  and  maintenance.  Thompson  Publishing  puts  out  a  guide.  I  put 
some  brochures  for  the  guide  in  the  hallway.  It's  an  exceptional  guide.  It  goes  state  by  state  and 
then  also  federally.  I  don't  work  for  them  and  I  don't  get  paid  by  them,  but  I  do  think  it's  a  good 
book.  If  you  are  in  charge,  I  think  it's  one  that  you  ought  to  have.  Also,  Automatic  Tank 
Gauging  Systems  from  Barkman  is  another  reference  I  used. 

(Whereupon  there  was  a  slide  presentation) 

I  consider  these  pictures  the  good,  the  bad,  and  the  ugly.  This  is  the  ugly.  This  is  actual- 
ly an  abandoned  off-loading  area.  The  pumping  is  inside  this  building.  You  can  see  staining 
and  things  like  that  from  years  and  years  of  fueling.  You  can  see  the  tank  that  is  filling.  It  is  no 
longer  in  operation,  but  you  can  see  that  it  is  buried  back  in  the  corner  like  I  was  talking  about. 
It's  over  grown.  Believe  it  or  not  there  is  a  dike  in  there  somewhere.  From  a  fire  protection 
standpoint  it  would  be  very  difficult  to  go  in  and  try  and  put  out  a  fire  in  this  area.  That  is  it 
for  the  ugly. 

This  is  the  good.  To  replace  that  system,  this  is  the  off-loading  area.  You  can  see  that  the 
concrete  is  adjacent  to  it.  A  collection  point  goes  down  to  an  oil  water  separator  and  then  to 
the  facility's  treatment  plant.  You  can  see  the  off  loading  arm  off  to  the  side. 

One  of  the  things  that  you  have  to  keep  in  mind  along  with  these  inspections  is,  as  I  men- 
tioned, static  discharges.  There  was  just  a  case  down  in  Florida  where  there  was  no  continuity 
between  the  end  of  the  nozzle  and  ground  and  because  of  that  they  had  a  fire.  It  was  actually 
diesel  fuel  that  built  up  more  static  than  even  gasoline  and  blew  a  truck  across  the  street  and 
killed  a  guy.  So  you  want  to  make  sure  in  your  inspection  that  you  also  check  the  continuity 
between  the  end  of  the  nozzle  and  ground. 

Mr.  Lileikis:  Thank  you,  gentlemen.  Our  next  presenter  is  Dan  Dalton  of  David  L.  Holt 
Company. 

The  David  L.  Holt  Company  is  one  of  the  few  nationally  recognized  firms  that  special- 
izes in  flame  straightening  steel. 

Dan  has  extensive  experience  in  railroad  work  from  derailments  especially  at  BN  where 
they  are  employed  nearly  full  time. 

Dan  has  been  working  with  flame  straightening  steel  for  about  16  years,  the  last  10  with 
David  L.  Holt.  For  the  past  three  years,  he  has  been  running  the  operations  of  the  company. 
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FLAME  SHORTENING  I-BARS 

Dan  Dalton 

David  L.  Holt  Company 

Text  Unavailable. 

Mr.  Lileikis:  Thank  you,  Dan.  Our  final  presentation  this  afternoon  is  CP's  Bridge 
Changeout  at  LaCrosse,  Wisconsin.  The  presenter  is  Steve  Hill,  manager  bridge  and  structures 
construction  for  CP  Rail  and  he  will  be  introduced  by  President  Bradley. 

President  Bradley:  Welcome  back  to  part  two  of  the  Steve  Hill  show.  Steve  is  going  to 
give  us  our  final  presentation  this  afternoon. 

Steve  began  his  career  in  1972  as  a  section  laborer  for  the  UP  Railroad  putting  his 
Bachelors  degree  in  history  to  good  use.  He  then  moved  to  a  survey  crew  and  finished  a  degree 
in  civil  engineering  in  1977  from  the  University  of  Kansas.  Steve  then  spent  two  years  at  the 
Illinois  Central  and  in  1980  hired  on  with  the  Soo  Line  as  an  office  engineer.  He  transferred  to 
Chicago  in  1987  as  an  assistant  regional  engineer  just  after  receiving  his  MBA  from  the 
College  of  St.  Thomas. 

Steve  then  became  assistant  division  manager  in  1991  and  returned  to  Minneapolis  in 
1994  as  manager  of  bridge  and  structure  construction.  So  you  can  see  all  of  his  track  back- 
ground finally  gave  him  enough  good  background  to  get  him  into  the  bridge  part  of  railroad- 
ing. (Laughter) 

Through  the  last  reorganization,  his  title  was  changed  to  manager  of  structures.  Steve  is 
a  registered  professional  engineer,  a  member  of  the  Bridge  and  Building  Association,  past 
president  of  the  Roadmasters  Association,  and  a  member  of  AREA. 

Steve  will  be  talking  about  CP's  bridge  changeout  at  LaCrosse,  Wisconsin. 


CP  RAIL  BRIDGE  CHANGEOUT  AT 
LACROSSE,  WISCONSIN 

Steve  Hill 

Manager  Bridge  and  Structures  Construction 
CP  Rail 

Good  afternoon,  ladies  and  gentlemen.  As  you  have  heard,  I  will  be  describing  the 
changeout  of  a  truss  span  with  a  through  plate  girder  span.  What  we  will  go  over  is  a  bit  of  the 
history  of  how  the  bridges  came  to  be  here,  why  we  needed  to  change  the  one  we  did,  and  a 
somewhat  unique  opportunity  to  get  a  good  look  at  how  90  plus  years  of  life  and  railroad  load- 
ings affect  pins  in  such  a  bridge. 

The  LaCrosse  &  Milwaukee  Railroad  originally  built  their  railroad  into  LaCrosse  from 
the  east  in  1858.  In  1872,  the  St.  Paul  &  Chicago  Railroad  built  from  LaCrescent  across  the 
Mississippi  River  from  LaCrosse  to  St.  Paul.  In  1873,  a  ferry  service  was  established  to  move 
cars  between  these  lines.  In  1876,  the  first  bridges  were  built  here  by  the  Chicago  Milwaukee 
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and  St.  Paul,  connecting  the  railroads.  Swing  spans  were  constructed  over  the  Black  River  and 
the  Mississippi.  The  current  bridges  were  built  beginning  in  1902. 

What  we  currently  have  is  a  series  of  four  bridges  from  the  Wisconsin  shore  to  the 
Minnesota  shore.  The  total  distance  is  about  7,200  feet,  of  which  about  3,500  feet  is  bridge 
structure. 

We  have  a  bridge  over  the  Black  River  which  is  four  69  foot  deck  girders  on  the  east 
approach  to  a  3 10-foot  truss  swingspan  and  five  64-foot  deck  girders  to  the  west.  Next  we  have 
a  bridge  with  six  54-foot  deck  girders  to  163-foot  Warren  truss  and  six  more  54-foot  deck  gird- 
ers over  what  is  called  Frenchman's  Slough.  The  east  channel  of  the  Mississippi  is  crossed  by 
one  25-foot  deck  girder,  five  146-foot  Warren  trusses  and  a  40-foot  twin  deck  girder.  It  is  one 
of  these  trusses  that  we  changed  out.  The  main  channel  of  the  Mississippi  is  crossed  with  one 
40-foot  deck  girder,  two  162-foot  Warren  trusses,  a  247-foot  camel  back  through  truss,  a  357- 
foot  through  truss  swingspan  and  a  75 -foot  deck  girder.  All  of  these  spans  are  seated  on  the 
1 876  vintage  masonry  piers  from  the  original  bridge  here.  Some  of  these  have  been  encased 
in  concrete  jackets  over  the  years. 

The  eight  shorter  trusses  all  have  an  equal  number  of  panels  which  becomes  a  contribut- 
ing factor  in  load  transfer  stress  at  the  center  pins  of  the  lower  chords. 

We  had  originally  considered  replacement  of  these  trusses  beginning  in  1992.  It  was 
decided  that  further  study  was  needed  to  determine  the  proper  sequence  of  replacement.  With 
this  in  mind,  we  began  a  series  of  acoustical  emission  testing  in  1994.  This  involved  placing 
resonant  acoustic  transducers  on  each  I  bar  on  the  head  near  the  pin  connection. 

The  system  was  connected  to  a  computer  for  the  data  gathering  which  was  on  a  barge 
below  the  bridge.  Before  testing,  the  system  was  calibrated  to  screen  out  the  background  noise. 
A  test  consisted  of  locomotive  and  eight  loaded  ballast  cars  all  of  which  had  been  weighed. 
Passing  trains  were  also  used  in  the  testing. 

Analysis  of  the  data  produced  indicators  of  fatigue  cracking  and  stress  intensity  where 
present.  Fortunately,  there  were  no  cracks  identified.  However,  during  the  testing  our  pump 
repairman,  Andy  Anderson,  who  was  providing  the  track  protection,  noticed  a  strong  pound- 
ing at  the  L3  pins  on  the  west  truss  span  on  bridge  L4A  while  a  train  was  passing.  Closer 
inspection  showed  that  the  pin  was  moving  and  hammering  against  the  lower  chord  member. 
That  was  on  a  November  7,  1994. 

By  the  22nd,  we  had  fabricated  and  bolted  on  thick  steel  plates  against  the  edges  of  the 
nut  to  take  the  impact  instead  of  the  chord.  We  then  dusted  off  the  design  for  a  TPG  span  that 
had  been  done  in  1992  and  altered  it  to  fit  this  location. 

The  new  bridge  was  designed  for  Cooper  E-100  loadings  and  weighed  about  278  tons 
including  the  deck.  The  old  truss  span  rated  out  in  the  low  E-60s,  given  its  condition.  It 
weighed  about  169  tons  including  the  deck. 

Dominion  Bridge  of  Winnipeg  was  awarded  the  bid  for  fabrication  on  January  6,  1995. 
Now  the  real  fun  began.  We  had  to  get  permits  for  this.  Simple?  Should  be  just  the  Corps  and 
the  DNR?  You  would  think  so.  However,  several  other  agencies  felt  they  had  to  contribute. 
They  were: 

Wisconsin  DNR 

Minnesota  DNR 

US  Army  Corps  of  Engineers  State  Historical  Society  of  Wisconsin 

Minnesota  Historical  Society 

US  Fish  and  Wildlife  Service  US  Coast  Guard 

Root  River  Soil  and  Water  Conservation  District 

We  had  to  do  a  survey  for  Higgins  Eye  Mussels  for  the  Fish  and  Wildlife  Service. 
This  was  all  after  a  long  discussion  as  to  which  state  we  were  in.  This  took  until 
September  10  to  complete  all  the  permitting. 
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Meanwhile,  we  had  awarded  the  bid  for  erection  to  Lunda  Construction  and  Hi-Boom 
Erecting  on  June  8.  That  was  the  same  day  the  steel  was  shipped  from  Winnipeg.  They  were 
finally  able  to  begin  the  assembly  on  September  14  with  the  placement  of  false  work  adjacent 
to  the  truss.  Assembly  of  the  span  on  the  false  work  began  on  the  29th  and  took  two  weeks. 

We  had  to  work  very  closely  with  our  dispatching  center  to  coordinate  the  work  window 
we  would  need  for  the  change  out.  We  had  to  do  the  work  on  a  Tuesday  or  a  Thursday  which 
was  when  Amtrak  train  #8  originates  in  St.  Paul  and  is  not  the  through  train  from  Seattle.  Plans 
were  made  to  buss  passengers  from  St.  Paul  to  LaCrosse  with  the  equipment  being  deadhead- 
ed down  the  night  before  and  placed  at  LaCrosse  for  an  on-time  departure  from  there  at  1 100 
hours.  Other  trains  were  to  be  held  and  we  were  to  be  given  the  track  at  0500  with  the  sched- 
uled finish  being  ahead  to  Amtrak  #7  which  was  due  out  of  LaCrosse  at  2012. 

Early  on  in  the  morning  of  October  17,  we  had  two  trains  to  clear.  UP  3486W  cleared  at 
0510  and  the  deadheading  Amtrak  #8  equipment  cleared  at  0520.  The  crews  arrived  in  their 
hi-rails  at  0530  and  we  held  a  short  safety  meeting.  The  rail  came  off  first  and  cutting  of  the 
wind  bracing  began  about  0620. 

As  pieces  were  cut,  they  were  removed  by  the  crane  on  the  barge  and  set  on  the  shore  for 
later  handling. 

The  cutting  was  done  using  oxy-lances.  These  are  three-quarter  inch  diameter  pipes  filled 
with  several  manganese  rods.  They  are  10  feet  long  and  are  connected  to  an  air  line  through 
which  oxygen  is  pumped.  The  end  is  lit  with  a  cutting  torch  and  the  oxygen  flow  is  turned  up 
generating  an  extremely  hot  cutting  tool.  Each  rod  lasts  about  five  minutes.  But  in  that  time 
you  could  cut  through  a  lot  of  steel. 

The  floor  system  was  cut  out  and  lowered  to  the  barges  below.  Once  the  floor  system  was 
removed  from  the  east  half  of  the  truss,  the  truss  frame  itself  was  cut  and  removed  leaving  the 
remaining  portion  supported  by  false  work.  The  entire  east  half  of  the  bridge  was  removed  by 
1 135  with  the  remaining  portion  gone  by  1440. 

The  tops  of  the  piers  were  prepared  by  removing  the  old  bearings  and  placing  a  high 
strength  grout  to  form  a  level  surface  for  the  new  bearings.  While  this  was  being  done,  the  40- 
foot  DG  span  on  the  west  end  was  lifted  out  to  allow  the  new  span  to  be  rolled  in.  Block  and 
tackle  were  connected  to  the  air  winches  at  each  end  of  the  bridges  and  a  roll  in  on  Hillman 
Rollers  began  at  1640. 

The  move  was  finished  by  1755  with  only  a  minor  delay  when  one  of  the  winches  came 
loose  and  had  to  be  resecured.  At  1 840  the  new  bridge  was  in  place  and  down  on  its  new  bear- 
ings. The  span  was  moved  over  with  the  ties  in  place  so  only  the  rail  had  to  be  restored.  While 
this  was  being  started,  the  40-foot  DG  was  set  back  in  place  at  the  west  end. 

The  track  work  was  completed  at  2010.  The  form  D  order  was  removed  at  2025  when  the 
last  of  the  track  equipment  was  in  the  clear  and  Amtrak  #7  crossed  the  new  span  at  2034.  He 
had  been  a  few  minutes  late  into  LaCrosse  so  we  did  not  delay  them. 

The  nice  thing  about  a  project  like  this  is  that  it  gives  you  an  opportunity  to  judge  the  life 
expectancy  of  the  other  spans  based  on  the  condition  of  the  key  elements  of  the  span  you  have 
removed.  In  this  case,  the  key  elements  we  were  concerned  about  were  the  pins.  They  were  very  dif- 
ficult if  not  impossible  to  test  in  place  and  have  a  high  degree  of  confidence  of  the  real  condition. 

Our  research  and  testing  department  took  apart  all  of  the  pin  connections  and  tested  the  I 
bar  heads  and  the  pins  themselves.  One  thing  we  discovered  very  quickly  was  that  the  steel 
used  in  these  members  was  of  a  higher  strength  than  was  expected.  We  had  no  records  telling 
us  the  type  of  steel  used  here  in  1905.  For  the  ratings  of  the  other  trusses  we  had  to  assume  a 
30,000  psi  steel  to  be  conservative.  It  turns  out  that  the  steel  tested  out  at  about  46,000  psi. 
Some  of  the  members  tested  even  higher.  Therefore  we  were  able  to  up  our  ratings  of  the  other 
spans  using  a  higher  strength  for  these  members. 

What  was  found  greatly  relieved  our  concerns  about  the  other  truss  spans.  The  pins,  while 
showing  some  uneven  wear  due  to  loading  differentials  in  the  eye  bars  were  in  reasonably  fair 
condition.  The  eye  bars  were  closely  examined  for  fatigue  cracks  and  none  were  found. 
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Overall,  though,  we  still  have  an  aggressive  plan  for  replacement  and  repair  of  the 
remaining  truss  spans,  we  have  a  more  comfortable  grasp  of  the  likely  conditions  and  life 
expectancy  of  them. 

In  closing,  I  would  like  to  thank  Lunda  Construction,  Hi-Boom  Erecting,  CP's  bridge, 
track,  and  signal  forces,  CP's  field  test  engineering  staff,  and  CP's  dispatching  office  for  their 
assistance  in  making  this  changeout  and  analysis  possible.  Thank  you.  (Applause) 

President  Bradley:  Thank  you,  Steve.  By  the  way,  Steve,  last  year  you  did  one  presen- 
tation and  this  year  you  did  two,  so  we  are  looking  forward  to  three  presentations  next  year. 
(Laughter)  Thank  you  very  much  for  your  help. 

Before  you  all  leave,  if  you  would  please  take  some  time  and  fill  out  the  conference  com- 
ment reports.  There  are  also  some  forms  in  the  back  for  special  subjects  for  next  year.  We  are 
hopefully  looking  to  this  group  to  volunteer  their  services  for  potential  presentations. 

With  that,  we  will  end  for  today.  Don't  forget  the  REMSA  reception  at  6:00  o'clock 
tonight  at  the  Wellington  Room.  We  are  going  to  reconvene  at  8:00  o'clock  in  the  morning  for 
the  Joint  Session  in  the  Wellington  Room.  Thank  you  and  have  a  good  evening. 

(Adjourn) 


JOINT  SESSION 

Wednesday,  September  25, 1996 

President  Bradley:  I'd  like  to  thank  REMSA  for  hosting  the  reception  and  giving  every- 
one the  chance  to  socialize  before  going  out  to  dinner.  At  this  time,  I'll  turn  the  podium  over 
to  Dwight  Clark. 

Mr.  Clark:  Our  first  presentation  this  morning  is  Teamwork  for  Success  in  an 
Environment  of  Risk  and  Change  and  will  be  presented  by  Jerry  Markbreit. 

Jerry  worked  for  the  3M  Company  for  38  years.  As  Trade  and  Barter  Manager,  he  daily 
negotiated  and  traded  millions  of  dollars  of  advertising,  media  time,  materials,  et  cetera,  with 
corporations  throughout  the  globe.  That  position,  unique  in  the  business  world,  combined  with 
his  experience  as  one  of  only  15  National  Football  League  referees,  has  given  him  the  back- 
ground to  develop  an  interesting  and  worthwhile  message  for  professional  groups. 

After  officiating  football  for  nine  years,  Jerry  became  a  member  of  the  Big  Ten  Football 
officiating  staff.  His  most  memorable  games  in  the  Big  Ten  include: 

The  1966  Notre  Dame/Michigan  State  National  Championship  Game  (10-10)  tie;  the 
1972  Rose  Bowl  game  between  Stanford  and  Michigan;  six  Ohio  State/Michigan  games, 
including  the  1971  (10-7);  Michigan  victory  when  Woody  Hayes  stormed  the  field  in  the  "first 
national  trade." 

He  became  a  National  Football  League  Line  Judge  in  1976,  and  in  1977  was  promoted  to 
NFL  referee.  He  is  the  only  referee  to  officiate  four  Super  Bowls;  Super  Bowl  XVII  between 
Washington  and  Miami,  Super  Bowl  XXI  between  Denver  and  the  New  York  Giants,  Super 
Bowl  XXVI  between  Buffalo  and  Washington  and  Super  Bowl  XXIX  between  San  Francisco 
and  San  Diego.  1996  will  be  Jerry's  40th  consecutive  season  of  football  officiating  and  his  20th 
year  in  the  NFL. 

Jerry  Markbreit  wrote  a  weekly  football  column  for  the  Chicago  Sun-Times  for  several 
years  while  working  college  football;  and  in  1973  wrote  The  Armchair  Referee  published  by 
Doubleday  &  Company.  In  1988  his  autobiography  entitled  Born  to  Referee  was  published  by 
the  William  Morrow  Company.  His  speech  topic  is  "Teamwork  for  Success  in  an  Environment 
of  Risk  and  Change."  Please  welcome  Jerry  Markbreit. 
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TEAMWORK  FOR  SUCCESS  IN  AN 
ENVIRONMENT  OF  RISK  AND  CHANGE 


Jerry  Markbreit 

NFL  Referee 

3M  Company 

(Retired) 

Text  Unavailable. 

Mr.  Lileikis:  Our  next  presentation  is  one  for  which  we  asked  AREA  to  provide  a  speaker. 
B&B/Roadmasters  and  AREA  have  been  exchanging  speakers  for  the  last  couple  of  years. 
This  year,  the  selection  is  on  retaining  walls  and  the  presenter  is  Bob  Lohnes  from  Iowa  State 
University. 

Professor  Lohnes  earned  a  Bachelor  of  Science  degree  from  Ohio  State  University  in 
1959,  a  Master  of  Science  degree  in  1961  and  a  Ph.D.  in  1964  from  Iowa  State  University.  He 
served  as  assistant  professor  of  geology  at  Wisconsin  State  University  in  1964  and  1965.  He 
returned  to  Iowa  State  University  in  1965  and  was  promoted  to  professor  of  civil  engineering 
in  1974.  Professor  Lohnes  spent  one  year  as  a  visiting  professor  at  Middle  East  Technical 
University  in  Turkey.  Currently  he  teaches  and  conducts  research  on  geotechnical  engineering, 
foundations,  and  applied  geology. 

He  is  collaborating  with  a  structural  engineering  faculty  at  the  University  of  Edinburgh, 
Scotland,  on  stresses  imposed  by  granular  materials  on  the  walls  of  silos.  He  has  authored  over 
60  publications  in  journals  and  proceedings. 

Please  join  me  in  welcoming  Professor  Lohnes. 
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RETAINING  WALLS 

Bob  Lohnes 

Iowa  State  University 

Text  Unavailable. 

Mr.  Lileikis:  Thank  you,  Bob.  Our  next  feature  this  morning  is  Mitre  Rails  on  Movable 
Bridges.  The  speaker  is  Theresa  Galloway,  director  structures  maintenance  for  CSX. 

Theresa  received  a  Bachelors  Degree  in  Civil  Engineering  from  the  University  of 
Pittsburgh  in  1976,  where  she  had  a  teaching  assistantship  and  was  a  member  of  Chi  Epsilon 
engineering  honor  society. 

She  received  a  Masters  Degree  in  Business  Administration  from  Marshall  University  in 
1987  and  possesses  many  training  certificates  in  Storm  Hydrology  and  Hydraulic  design.  She 
has  also  attended  Brigham  Young  University,  University  of  Wisconsin,  and  Jacksonville 
University. 

In  1977,  Theresa  started  with  the  Chessie  System  Railroad  as  a  structures  inspector.  In 
1979,  she  began  working  in  the  bridge  design  office  and  held  positions  as  designer,  project 
engineer,  structures  engineer,  and  senior  project  engineer. 

In  1986,  she  relocated  to  Jacksonville  as  a  result  of  a  merger  and  since  1994  has  held  the 
position  of  director  bridge  maintenance. 

Ms.  Galloway  holds  memberships  in  the  American  Railway  Bridge  and  Building 
Association;  American  Railway  Engineering  Association  and  AREA  Committee  15, 
Specifications  for  Steel  Structures;  Heavy  Movable  Structures  and  Board  of  Directors, 
Registered  Professional  Engineer;  Panel  -  Recommended  Specifications  for  Movable  Highway 
Bridges;  and  National  Research  Council,  Transportation  Research  Board. 

Please  join  me  in  welcoming  Theresa  Galloway.  (Applause) 


MITRE  RAILS  ON  MOVABLE  BRIDGES 

Theresa  Galloway 

Director  Structures  Maintenance 
CSX 

Good  morning.  My  name  is  Theresa  Galloway  and  I  am  a  civil  engineer  with  20  years 
experience  in  the  inspection,  maintenance  and  construction  of  railroad  bridges.  I  am  now 
employed  as  director  of  bridge  maintenance  at  CSX  Transportation  located  in  Jacksonville, 
Florida. 

The  examples  that  I  relate  in  these  pictures  are  from  my  own  experience.  An  exhaustive 
research  and  benchmarking  of  railroad  practices  and  policies  is  not  represented. 

CSX  Transportation  has  approximately  20,000  miles  of  track  passing  through  20  states 
and  Canada  with  about  10,000  bridge  structures.  Of  these,  58  are  movable  bridges.  Bridges  are 
designed  for  a  combination  of  load  conditions.  Bridge  decks  and  rail  systems  must  also  be 
designed  to  safely  carry  these  loads. 
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My  subject  today  is  "Mitre  Rails  on  Movable  Railroad  Bridges."  As  a  member  of  ARBBA 
and  AREA,  I  very  much  appreciate  this  opportunity  to  address  you. 

Highway  traffic  can  travel  over  steeper  grades  and  have  more  fixed  bridges  over  naviga- 
ble waterways. 

Railroad  track  surface  will  hold  a  flat  grade  and  the  least  curvature  wherever  possible  for 
the  engines  and  car  consists  carried.  This  minimized  the  resultant  driving  and  braking  forces 
acting  upon  the  rail,  subgrade  and  structures. 

Except  in  mountainous  areas,  railroad  waterway  crossings  have  a  minimum  clearance 
over  the  water.  Along  coastal  areas,  where  track  embankment  approaches  seawater  level,  tan- 
gent track  and  zero  grade  are  encountered. 

Railroads  along  the  coasts  and  large  waterways  often  have  movable  bridges  to  accom- 
modate the  needs  of  both  rail  and  marine  traffic  passing.  Movable  bridges  have  numerous 
mechanical  systems. 

Swing  spans  will  have  a  center  pier  and  bearing. 

A  swing  span  pivots  and  is  powered  by  center  drive  machinery. 

Wedges  drive  to  fix  the  bearings  in  place  to  carry  train  loads. 

Rails  at  the  intersection  of  the  fixed  approach  and  movable  span  reposition  to  permit 
opening  and  closing.  Mechanical  hydraulic,  electric,  and  manual,  systems  used  for  power  and 
control  vary  tremendously  and  are  often  unique  to  that  particular  system. 

This  is  an  example  of  a  lift  rail  system  on  a  through  truss  swing  span  located  in  Toledo, 
Ohio,  crossing  the  Maumee  River.  Note  the  expansion  joint  on  the  approach  span  to  isolate  the 
lift  rails  from  longitudinal  force. 

The  lift  rails  are  located  on  the  swing  span.  Machinery  under  the  bridge  deck  raises  and 
lowers  the  mitre  rails.  Note  the  series  of  guide  castings  which  align  the  rail  when  it  is  lowered 
into  position  for  rail  traffic.  After  the  rails  are  lifted  to  clear  the  approach  rails,  the  span  can  be 
rotated.  Lift  rail  systems  were  one  of  the  earliest  types  designs.  A  lift  rail  system  on  a  deck 
girder  swing  span  over  the  Alafi  River  is  shown.  An  example  of  a  lift  rail  system  on  a  through 
plate  girder  swing  span  in  Bradenton,  Florida,  is  shown. 

Another  common  type  of  old  design  is  the  "easer  rail"  system,  also  known  as  "rail 
tongues." 

An  unusual  variation  of  easer  rails  at  St.  Joseph,  Michigan,  is  shown  here.  The  entire  cast- 
ing which  surrounds  the  running  rail  is  extended  and  withdrawn  by  throw  rods. 

An  easer  rail  is  short  bar  on  the  outside  of  the  rail  which  is  extended  alongside  the  run- 
ning rail  to  carry  train  loads  over  the  separation  between  rails.  The  easer  rail  is  pulled  back  by 
rods  and  levers  to  permit  rotation  of  the  swing  span.  The  easer  rail  is  guided  by  castings  to 
align  and  secure  it  in  place  for  rail  traffic. 

Easer  rails  were  typically  cast  of  1 2  percent  manganese  steel,  heat  treated  in  conformance 
with  ASTM  Specification  A- 128  with  a  surface  finish  of  250  micro-inches  in  accordance  with 
ANSI  B46. 1  specification. 

The  impact  areas  in  contact  with  train  wheels,  the  top  and  sides  of  the  casting  rail  head, 
were  to  be  explosive  hardened  to  a  Brinell  hardness  range  of  370  +/-  5  percent. 

The  rails  are  still  subject  to  wear  and  metal  flow  on  the  hammered  ends.  All  new  instal- 
lations should  be  smoothed  with  a  grinder  regularly  when  first  in  service  to  remove  metal  flow 
during  the  work  hardening  process. 

Per  the  signal  requirements  of  the  Federal  Railroad  Administration,  rails  which  slide  or 
lower  to  butt  with  those  of  the  abutment  or  fixed  span  or  easers  that  slide  into  position  in  the 
movable  joint  must  be  locked  in  proper  alignment.  Conley  frogs  are  designed  to  be  self  align- 
ing and  are  not  required  to  be  locked  or  electrically  checked  for  alignment.  They  are  required 
to  be  checked  for  vertical  surface. 

Limit  switches  control  the  driving  machinery  and  give  a  positive  indication  on  the  posi- 
tion of  rails  and  locks. 
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The  hardened  and  alloy  steels  of  movable  rail  systems  are  subject  to  tremendous  impact 
with  each  axle  passing  at  the  transition  from  approach  rails. 

The  Conley  design  of  12  percent  Manganese  rails  provided  a  more  standard  design  and 
manufacture  of  two  piece  rail  locks  for  use  on  vertical  and  rolling  lift  spans.  A  double  track 
bridge  in  Cleveland,  Ohio  is  the  up  position  shown.  Note  the  V  projecting  from  the  toe  of  the 
bascule  span.  The  two-piece  Conley  stayed  fixed  on  the  bridge  deck  and  lifts  and  lowers  with 
the  bridge  span.  It  is  a  passive  system  which  is  self  aligning  as  the  bridge  is  seated. 

Note  that  two-piece  conley  at  the  transition  to  fixed  span.  Another  type  of  Conley  Rails 
is  the  three-piece  system  used  on  swing  spans.  An  example  on  a  bridge  in  Rigolets,  Louisiana 
is  shown. 

The  development  and  design  of  new  systems  continue  to  evolve.  A  new  Ridex  system 
manufactured  by  CMI  Promex  is  shown. 

This  design  uses  a  4140  alloy  steel,  incorporates  Pandrol  clips  and  is  in  use  on  a  number 
of  railroads.  Improvement  of  the  design,  manufacture,  structural  support  and  anchoring  sys- 
tems of  movable  rails  is  an  ongoing  process.  The  use  of  new  technology  and  designs  in  com- 
bination with  existing  rail  systems  is  working  to  reduce  impact,  better  distribute  loads  and  pro- 
long the  service  life  of  rail  systems  and  hardware. 

Any  questions  or  discussions  are  welcome.  (Applause) 

Mr.  Lileikis:  Thank  you,  Theresa.  At  this  time,  we'll  take  a  brief  recess  and  reconvene 
back  here  in  15  minutes. 

(Recess) 

Mr.  Lileikis:  Our  next  feature  is  CWR  on  Bridges  and  will  be  presented  by  Ken  Bruestle, 
senior  project  manager  for  HNTB  in  Kansas  City. 

Ken  obtained  a  Bachelor  of  Science  degree  in  Civil  Engineering  from  the  University  of 
Minnesota  and  is  presently  working  towards  a  Masters  Degree  at  the  University  of  Kansas.  He 
is  a  registered  professional  engineer  in  15  states.  Ken  worked  for  the  BN  and  its  predecessor 
railroad  engineering  departments  for  a  little  over  30  years,  primarily  in  bridge  and  construc- 
tion specialization.  He  retired  from  the  BN  as  director  bridge  engineering  in  1994  and  joined 
HNTB  at  that  time. 

Please  join  me  in  welcoming  Ken  Bruestle. 


CONTINUOUS  WELDED  RAIL  ON  BRIDGES 

Ken  Bruestle 

Senior  Project  Manager 
HNTB 

Introduction 

I  have  been  asked  to  talk  about  continuous  welded  rail,  or  CWR,  on  bridges  today,  but 
before  we  discuss  the  application  to  bridges,  I  am  going  to  review  some  of  the  basics  of  weld- 
ed rail. 

Welded  rail  was  introduced  as  a  means  of  eliminating  rail  joints.  A  rail  joint  creates  a 
weak  spot  in  the  track  structure  and  an  opening  for  wheels  to  pound.  Removal  of  joints  pro- 
vides for  a  much  stronger  track  structure  and  elimination  of  a  wheel  impact  source.  The  famil- 
iar bolted  joint  is  a  simple  way  of  splicing  standard  lengths  of  rail  together  in  the  field.  For 
many  years,  the  bolted  joint  was  the  only  method  used  to  join  the  pieces  together. 
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The  first  installations  of  welded  rail  utilized  standard  lengths  which  were  welded  togeth- 
er in  the  field  to  create  a  continuous  string.  The  weld  procedures  were  slow  and  not  very  reli- 
able, so  the  use  of  CWR  was  somewhat  limited. 

With  the  development  of  the  modem  rail  welding  plants  which  produced  quality  welds, 
and  the  special  rail  trains  which  could  handle  1500'  strings  of  rail,  many  railroads  began  to 
replace  their  worn  bolted  rail  with  continuous  welded  rail  on  the  mainlines. 

The  1500'  pieces  are  joined  in  the  field  by  a  reliable  weld  procedure,  so  the  track  is  vir- 
tually jointless,  except  at  switches  and  other  such  locations.  Today,  most  mainline  rail  is  CWR. 

CWR  is  placed  in  the  roadbed  in  an  unstressed  state  at  so-called  neutral  temperature. 
Neutral  temperature  varies  from  location  to  location,  ranging  from  about  90  degrees  in  the 
Northern  latitudes  to  as  high  as  the  120's  in  warmer  climates. 

Generally,  auxiliary  heat  is  required  for  the  rail  to  reach  neutral  temperature,  so  the  use 
of  rail  heaters  is  a  common  practice  during  installation. 

I  will  now  take  a  few  minutes  to  discuss  the  mechanics  of  welded  rail  both  in  and  out  of 
the  roadbed. 

If  rail  is  unrestrained,  and  is  subjected  to  a  temperature  change,  it  will  expand  or  contract 
at  a  rate  proportional  to  the  temperature  change.  The  rail  will  always  be  in  an  unstressed  state, 
if  it  is  unrestrained. 

When  CWR  is  installed  in  the  roadbed,  it  is  no  longer  unrestrained.  The  rail  is  not  allowed 
to  move  longitudinally.  If  the  rail  is  now  subjected  to  a  change  in  temperature  it  will  develop 
internal  stresses.  This  stress  is  about  200  psi  for  each  Fahrenheit  degree  of  temperature  differ- 
ence. 

The  force  that  develops  in  CWR  is  dependent  on  the  temperature  change  and  the  size  of 
the  rail.  It  is  independent  of  the  length. 

At  the  discontinuous  ends  of  CWR,  the  force  in  the  rail  must  be  resisted  by  the  rail 
anchoring  system.  Between  such  locations,  the  forces  in  the  rail  are  internally  equalized,  and 
the  anchoring  system  will  not  be  required  to  exert  any  restraining  forces  unless  a  rail  failure  or 
a  sun  kink  occurs. 

A  sun  kink  is  a  lateral  buckle  of  the  track,  which  can  occur  in  hot  weather  when  the 
anchoring  system  and  ballast  in  the  roadbed  do  not  provide  adequate  lateral  restraint.  Sun 
kinks  are  generally  worse  in  tangent  track  than  in  curved  track,  since  the  track  must  buckle  in 
a  reverse  curve  in  tangent  alignment. 

Often  in  the  past,  sun  kinks  would  occur  during  the  passage  of  a  train  and  cause  a  derail- 
ment. 

The  railroad  industry  has  researched  the  behavior  of  CWR  in  roadbed  quite  extensively 
over  the  years,  and  now  experiences  very  few  derailments  due  to  sun  kinks. 

If  the  rail  is  allowed  to  creep  longitudinally  in  the  roadbed,  higher  stresses  than  predict- 
ed will  occur.  Therefore,  it  is  important  for  the  rail  to  maintain  its  location  in  the  track. 

And  that's  about  all  I  know  about  CWR  in  roadbed. 

Let's  discuss  CWR  on  bridges  now. 

CWR  on  Bridges 

Twenty  five  years  ago,  when  the  use  of  CWR  began  to  proliferate,  most  railroads  were 
very  cautious  when  using  it  near  bridges.  How  the  rail  would  perform  was  an  unknown  and 
there  were  few  rules  or  guidelines  governing  its  use  on  bridges. 

The  Chief  Engineer  of  one  railroad  simplified  the  rules  for  welded  rail  on  bridges  for  his 
company.  He  declared  that  CWR  would  not  be  placed  on  them. 

Although  this  policy  may  have  solved  his  anticipated  problems  with  CWR,  it  created 
other  problems.  By  making  the  rail  discontinuous  near  the  bridge  ends,  special  attention  had 
to  be  given  to  the  anchoring  system  in  those  locations.  In  addition,  this  policy  does  not  take 
advantage  of  the  inherent  benefits  of  CWR. 

Today,  when  a  CWR  installation  is  done,  it  is  generally  placed  continuously  on  all  bridges 
within  that  relay  length,  also. 
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CWR  installations  on  open  deck  bridges  have  experienced  more  problems  than  installa- 
tions on  ballasted  deck  bridges,  apparently  due  to  the  anchoring  systems  used  on  open  deck 
bridges. 

Open  deck  bridges  with  bolted  rail  will  generally  experience  damage  to  the  ties  under  the 
rail  joint  because  this  is  a  weak  spot  in  the  rail.  The  higher  impacts  delivered  to  the  rail  joint 
are  transmitted  to  the  ties  under  the  joint.  Plate  cut  and  splitting  of  the  tie  will  occur  at  the  joint 
first.  After  a  joint  tie  has  sustained  damage,  the  adjacent  ties  begin  to  suffer,  also. 

As  in  roadbed,  bad  ties  propagate  bad  ties. 

Timber  ties  on  open  deck  steel  bridges  are  generally  larger  than  track  ties  because  they 
must  perform  more  as  a  structural  member  than  does  a  track  tie.  Bridge  ties  usually  must  be 
detailed  and  fabricated  for  a  specific  location.  There  are  no  standard  bridge  ties.  Therefore, 
they  are  more  expensive  than  track  ties. 

The  installation  of  CWR  on  bridges  greatly  reduces  the  impacts  that  are  delivered  to  the 
ties  by  the  train  wheels.  CWR  on  bridges  should  promote  longer  tie  life,  if  the  installation  is 
done  properly.  This  longer  tie  life  means  savings  for  the  owner. 

But,  what  constitutes  a  proper  installation  of  CWR  on  a  bridge? 

We  might  ask  seven  different  railroad  bridge  engineers  and  get  seven  different  answers. 
If  we  ask  the  roadmaster,  we  may  get  another  opinion. 

Chapter  15  of  A.R.E.A.  has  recommendations  for  installing  welded  rail  on  bridges. 
Recommendations  are  made  for  open  deck  bridges  and  for  ballasted  deck.  Short  span  installa- 
tions and  long  spans  are  discussed.  There  are  guidelines  for  tangent  and  curved  track. 

If  A.R.E.A.  has  covered  this  topic  so  thoroughly,  then  why  should  there  be  any  contro- 
versy? The  controversial  area  is  the  treatment  of  CWR  on  long  spans.  What  appears  in  the 
A.R.E.A.  Manual  for  long  spans  is  a  field-tested  installation  procedure,  that  has  worked  well 
in  many  cases.  But,  at  times,  the  prescribed  procedures  do  not  work  right  for  a  particular  instal- 
lation and  other  techniques  have  been  utilized. 

The  reason  that  long  spans  can  experience  difficulties  with  CWR  is  that  all  railroad  bridge 
spans  change  length  with  temperature  and  long  spans  move  more  than  short  ones. 

If  CWR  is  anchored  continuously  to  a  long  steel  span,  the  rail  must  either  move  with  the 
span,  and  experience  increased  internal  stresses,  or  the  anchoring  system  must  slip,  or  the 
bridge  ties  and  tie  spacers  will  split  from  the  movement  of  the  track. 

We  certainly  don't  want  to  increase  the  internal  stresses  in  the  rail  and  risk  a  track  buck- 
le just  off  the  bridge. 

And,  on  the  other  hand,  if  the  rail  anchoring  system  slips  or  damages  the  ties,  we  are 
using  the  wrong  anchoring  system. 

So  we  conclude  that  the  rail  must  be  unanchored  on  long  spans,  or  a  special  anchoring 
system  must  be  employed. 

Another  solution  is  to  introduce  a  rail  expansion  joint  near  the  end  of  the  span.  This 
allows  the  rail  to  move  with  the  span  without  inducing  stresses  in  the  rail.  Rail  expansion  joints 
have  worked  well  in  many  installations,  and  I  would  venture  a  guess  that  all  major  roads  have 
one,  or  more,  of  these  installations. 

They  are  also  used  with  all  movable  spans. 

One  method  of  anchoring  rail  on  open  deck  bridges  is  to  place  rail  anchors,  such  as 
Channellock  or  others,  tightly  on  either  side  of  all  ties  that  are  bolted  to  the  span. 

A  fairly  new  anchoring  system  for  bridges  involves  so-called  elastic  fasteners,  as  those 
developed  by  Pandrol.  This  system  eliminates  the  need  for  conventional  rail  anchors.  A  steel 
clip  provides  the  restraint  to  keep  the  rail  from  moving  relative  to  the  tie. 

A  variation  on  this  system  is  the  zero  longitudinal  restraint  fastener.  This  fastener 
restrains  the  rail  vertically  and  laterally,  but  allows  the  span  to  move  longitudinally  under  the 
rail  in  response  to  temperature  changes. 
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This  system  has  been  employed  by  several  railroads  recently  with  very  favorable  results. 
One  road  has  used  this  system  in  order  to  eliminate  rail  expansion  joints  on  one  of  their 
bridges. 

This  double  track  structure  had  six  rail  expansion  joints  which  were  removed  when  the 
new  136  lb  rail  and  anchoring  system  were  installed. 

You  may  recall  that  earlier  in  this  presentation,  I  suggested  interviewing  seven  different 
railroad  bridge  engineers.  Well,  in  fact,  I  did  that  several  years  ago,  with  the  results  shown  in 
this  table.  You  will  notice  that  there  is  very  little  agreement  between  the  various  roads. 

I  would  like  now,  to  present  a  couple  of  case  histories.  This  bridge  has  only  one  long  span, 
but  there  are  long  approaches  with  numerous  short  spans. 

The  ties  are  moving  and  skewing,  as  though  one  rail  is  running  north  and  the  other  one 
south. 

Some  of  the  ties  have  split. 

Tie  spacers  have  broken,  as  well. 

This  movement  is  occurring  in  spite  of  the  fact  that  some  of  the  ties  are  secured  by  an 
angle  welded  to  the  top  flange  of  the  span. 

What  is  the  solution?  Perhaps  a  different  rail  anchoring  system  and  continuous  tie  spac- 
ers would  improve  the  situation. 

In  this  case,  approach  embankment  grades  and  direction  of  heavy  traffic  may  be  contrib- 
utors to  this  phenomenon. 

Another  case  history  takes  place  near  a  small  community  that  claims  to  be  the  home  of 
Superman,  Metropolis,  Illinois. 

A  major  bridge  over  the  Ohio  River  had  been  experiencing  movement  in  the  CWR,  in 
spite  of  having  several  rail  expansion  joints  strategically  placed. 

This  installation  was  with  standard  tie  plates  and  spikes,  and  conventional  rail  anchors. 
This  system  was  not  able  to  restrain  the  rail  from  moving. 

At  one  floorbeam,  the  ties  had  skewed  and  bunched  badly. 

At  other  locations,  the  ties  were  skewed  and  split. 

The  owner  is  presently  experimenting  with  different  anchoring  systems  and  rail  expan- 
sion joint  configurations,  and  appears  to  be  realizing  some  degree  of  success. 

Conclusions  and  Recommendations 

Ballasted  deck  bridges  are  usually  less  troublesome  than  open  deck  bridges  with  CWR. 

Short  spans  and  short  bridges  generally  fare  better  than  longer  spans  and  bridges. 

The  rail  anchoring  system  is  very  important.  Rail  expansion  joints  may  be  eliminated 
with  the  proper  anchoring  ystem. 

Every  bridge  is  unique. 

Topics  for  Further  Study 

With  the  introduction  of  the  new  A/C  traction  locomotives,  what  will  the  effects  of  the 
increased  traction  forces  be  on  CWR  on  open  deck  structures?  Foutch  and  Tobias  have  done 
some  work  on  this  subject  and  reported  their  findings  at  the  Workshop  on  Bridge  Research  in 
Progress,  in  July. 

What  contribution  to  resistance  to  seismic  forces  does  CWR  provide?  The  A.A.R.  has 
conducted  a  full-size  field  test  in  California  and  has  reported  the  results.  In  addition,  the  topic 
is  currently  an  assignment  for  A.R.E.A. 

Mr.  Clark:  Thank  you,  Ken.  Our  next  feature  is  Amtrak's  Track  Alignment  and  will  be 
presented  by  Paul  Mertens,  director  of  track  geometry  maintenance  with  Amtrak. 
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AMTRAK'S  TRACK  ALIGNMENT 

Paul  Mertens 

Director  of  Track  Geometry  Maintenance 
Amtrak 

Surfacing  by  exception,  the  chosen  method  of  track  geometry  maintenance  on  Amtrak's 
Northeast  Corridor,  is  in  its  second  year  of  utilization.  It  has  taken  almost  20  years  to  reach 
this  point  and  will  take  a  few  more  to  achieve  full  impact. 

Back  in  1977  through  1980,  the  Northeast  Corridor  Improvement  Project  was  in  full 
swing  with  tie  renewal,  rail  renewal,  undercutting,  concrete  tie  laying,  switch  renewal,  et 
cetera.  At  this  time,  we  had  45  tampers  in  our  fleet  for  both  construction  and  maintenance. 
Surfacing  effectiveness  was  measured  in  feet.  It  didn't  matter  where  we  surfaced,  only  how 
much.  Our  surfacing  program  was  to  surface  everything  as  often  as  we  could. 

We  had  a  mixed  fleet  of  tampers;  therefore,  there  was  no  consistency.  One  could  tell  at 
1 10  mph  which  machine  or  gang  did  the  work.  Surfacing  switches  was  a  long  labor  intensive 
effort  with  minimal  quality. 

1983  saw  the  first  innovation,  split  head  switch  tamping  by  Jackson,  which  reduced  labor 
required  and  improved  quality. 

In  1984,  our  first  high  capacity  surfacing  gang  was  assembled  and  put  in  service.  It  con- 
sisted of  a  32-tool  tamper  and  16-tool  tamper,  3  ballast  regulators  and  2  crib  and  shoulder  com- 
pactors. It  was  a  logistics  nightmare.  We  were  still  doing  block  to  block  surfacing,  but  select 
blocks.  The  gang  had  a  limited  range. 

1984  also  saw  the  introduction  of  the  dynamic  track  stabilizer  with  many  unknowns  to  be 
proven.  Many  tests  were  performed.  By  this  time,  more  detailed  track  geometry  conditions 
reported  by  our  geometry  car  became  available. 

In  1985,  the  track  stabilizer  replaced  the  crib  and  shoulder  compactors  and  began  full 
time  utilization  with  more  favorable  slow  release  policy  -  80  MPH  on  concrete  ties  for  25  hours 
and  60  MPH  on  wood  ties. 

1987  saw  the  start  up  of  our  32-tool  CAT  MDZ.  It  could  travel  under  signal  indication  at 
50  MPH  and  had  automatic  geometry  control.  Production  capacity  was  unheard  of.  Our  pro- 
duction record  was  six  miles  in  7  1/2  hours  production  time.  Normal  production  was  four  miles 
per  night.  Entering  pre -calculated  geometry  information  (spiral  length,  curve  length,  super  ele- 
vation, et  cetera)  which  was  gathered  by  survey  parties,  into  tamper,  allowed  geometry  to  be 
automatically  controlled  and  did  not  rely  on  operator  proficiency,  thereby  improving  quality 
and  consistency.  This  consist  was  tuned  for  production. 

In  1988,  our  16-tool  CAT  MDZ  for  wood  ties  arrives.  We  now  had  the  capacity  to  surface 
New  York  to  Washington  all  tracks  in  one  season. 

In  1989,  our  attention  focussed  on  switches  and  interlockings  with  the  arrival  of  our  first 
Unimat  3S.  Surveyed  profiles  deviated  two  inches  to  eleven  inches.  The  3S  had  the  most  flex- 
ible tamping  head  and  three-point  lifting.  To  achieve  lifts  we  had  to  walk  crossovers  up.  Ballast 
trains  were  a  necessity  each  night.  Too  much  ballast  dropped  ahead  and  only  the  rail  comes  up. 
We  had  to  rely  on  local  forces  to  drop  and  dress  stone  on  switches.  We  estimated  each  switch 
had  to  be  raised  each  year  for  three  years  until  stable  profile  is  achieved.  A  typical  six  crossover 
four  track  interlocking  was  taking  three  to  four  weeks  to  complete  from  home  board  to  home 
board.  Each  year  saw  improvement. 

The  1990  season  saw  our  16-tool  CAT  with  automatic  geometry  guidance  system  addi- 
tion being  tested  on  the  Springfield  Line  in  Connecticut.  It  was  quite  an  ordeal. 

The  automatic  geometry  guidance  system  opened  up  new  avenues.  Even  though  the  sys- 
tem could  mimic  a  smoothing  pass,  we  wanted  a  full  control  application  in  both  horizontal  and 
vertical  plane. 
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In  1991,  our  ballast  management  system  arrived,  doubled  Unimat  3S  production  and  pro- 
vided quality  dress  using  reclaimed  ballast  by  sweeping  up  excess  ballast  and  redistributing. 
This  unit  was  now  independent  of  work  trains  and  division  support. 

Late  1991  saw  our  second  Unimat  3S  with  automatic  geometry  guidance  system.  By 
coordinating  track  outages  more  precisely,  our  two  Unimats  were  used  side  by  side  through  a 
crossover  lifting  a  22-foot  switch  timber  and  tamping  across  its  length  simultaneously.  Quality 
and  obviously  productivity  improved.  Bowed  timbers  were  corrected.  Profile  was  more  uni- 
formly achieved  through  an  overlay  program  on  the  automatic  geometry  guidance  system, 
whereby  lifts  on  the  long  timber  platform  were  matched  track  to  track.  By  this  time,  an  out- 
of-face  surface  and  line  job  on  a  four  track  six  crossover  interlocking  could  be  done  in  four 
nights.  That  is  completely  ballasted  and  dressed  as  well. 

By  the  start  of  the  1992  season,  all  tampers,  32-tool  CAT,  16-tool  CAT  and  two  Unimat 
3S's  had  automatic  geometry  guidance  system.  A  test  of  spot  surfacing  capability  was  con- 
ducted with  the  1 6-tool  MDZ.  The  average  projection  was  four  and  a  half  spots  or  locations 
per  night.  The  record  achieved  was  spot  tamping  seven  locations  over  a  128-mile  range  in  one 
night  with  no  slow  order. 

We  knew  as  major  track  improvements  were  done,  we  had  to  hone  our  skills  for  this  type 
of  spot  work.  Geometry  reports  showed  less  block  to  block  work  and  more  isolated  spots.  This 
meant  less  wholesale  out-of-face  work.  We  had  to  develop  new  parameters  for  determining  our 
surfacing  needs. 

1994  and  1995  saw  the  shift  from  wholesale  out-of-face  surfacing  to  surfacing  by  excep- 
tion. We  had  limited  capabilities  since  our  equipment  was  either  switch  tampers  or  production 
tampers.  This  entailed  a  lot  of  moving  around.  In  1996,  we  took  delivery  of  two  4S  MDZ  con- 
sists. The  tamper  is  a  32-tool  split  head,  tilt  tool,  continuous  action  switch  tamper  with 
improved  three-point  lift. 

Instead  of  a  ballast  regulator,  we  a  full  ballast  management  system,  and  lastly,  a  standard 
off  the  shelf  dynamic  track  stabilizer.  All  pieces  couple  together  for  50  MPH  travel  under  sig- 
nal indication.  Operators  are  qualified  on  our  physical  characteristics  for  travel.  Through 
geometry  car  data  and  local  inspectors,  program  priority  each  night  is: 

1 .  Existing  slow  order 

2.  Potential  or  borderline  slow  order 

3.  Construction  support 

4.  Program  block  to  block  based  on  ride  quality. 

Geometry  related  slow  orders  not  only  affect  on-time  performance,  but  narrow  or  elimi- 
nate available  windows  or  outages  for  scheduled  track  work.  We  know  we  cannot  continue  this 
forever.  New  studies  have  shown  just  how  detrimental  it  is  to  continuously  surface  and  tamp  a 
rough  area  without  applying  a  fix  to  the  root  cause.  A  plan  is  being  developed  and  funded  to 
engineer  solutions  to  our  historical  rough  areas  and  spots. 

To  summarize  this  evolution,  we  started  with  26  surfacing  gangs,  19  division  mainte- 
nance, and  7  construction.  We  currently  have  1 1  gangs,  4  division  maintenance,  4  track  geom- 
etry maintenance,  and  3  construction.  Eventually  we  intend  to  bring  the  number  of  gangs  down 
to  6,  4  track  geometry  maintenance  and  2  construction.  This  will  effectively  eliminate  the  local 
division  surfacing  gang.  Division  engineers'  protests  are  diminishing  once  they  realize  the  4S 
consists  are  at  their  service  to  fulfill  their  surfacing  requirements.  The  two  remaining  con- 
struction surfacing  gangs  will  be  track  laying  system  and  undercutter  utilizing  the  32  and  16- 
tool  CAT  tampers  whose  production  capacity  is  more  than  adequate.  The  inclusion  of  dynam- 
ic track  stabilizers  with  the  CAT  tampers  provides  the  construction  projects  with  a  more  sta- 
ble and  longer  lasting  product. 

We  will  be  monumenting  the  Northeast  Corridor  railroad  starting  in  New  England.  This 
will  be  a  horizontal,  as  well  as  vertical,  monument.  Maintenance  practices  will  be  developed 
to  automatically  surface  and  line  track  to  these  monuments. 
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In  closing,  we  are  now  prepared  to  support  the  construction  and  maintenance  of  any  track 
structure  on  the  Northeast  Corridor  from  32.7  concrete  "timber"  switches  to  150  MPH  main 
line  with  quality  and  efficiency. 

Mr.  Clark:  Thank  you,  Paul. 

President  Bradley:  I'd  like  to  thank  everyone  this  morning  for  putting  on  the  presenta- 
tions. I'd  also  like  to  thank  Joe  Lileikis  and  Dwight  Clark  for  effort  they  put  forth  in  putting 
this  program  together. 

At  this  time,  I  would  like  to  call  on  the  outgoing  directors  of  the  B&B  Association,  Mark 
Johnson  and  Dale  Bartholomew.  On  behalf  of  the  B&B  Association,  I  would  like  to  present 
plaques  to  Mark  and  Dave  recognizing  their  participation  and  support  over  the  past  few  years. 

Mr.  Johnson:  Thank  you. 

Mr.  Bartholomew:  Thank  you. 

President  Koff:  At  this  time  I  would  like  to  call  the  outgoing  directors  from  the 
Roadmasters  Association,  Al  Cloutier,  Pete  Murgas,  and  treasurer  Darrell  Cantrell,  to  come 
forward.  On  behalf  of  the  Roadmasters  Association  I  would  like  to  thank  them  for  their  con- 
tribution during  the  past  years.  Director  Reuven  Shiloh  has  been  reappointed  to  fill  a  one-year 
unexpired  term. 

President  Bradley:  At  this  time  I'd  like  to  call  Joe  Lileikis  to  read  the  Resolution 
Statement. 


RESOLUTION  STATEMENT 

Mr.  Lileikis:  Having  reached  the  closing  of  the  Annual  Joint  Conference  of  the  American 
Railway  Bridge  and  Building  Association  and  the  Roadmasters  and  Maintenance  of  Way 
Association  of  America,  and  being  deeply  indebted  to  all  those  members  and  friends  who  have 
contributed  their  time  and  effort  to  make  our  conference  a  success,  it  is  right  that  we  should 
acknowledge  this  indebtedness  and  that  it  be  so  entered  into  the  minutes  of  the  meeting. 

Be  it  further  resolved  that  our  deep  appreciation  be  extended  to  those  who  have  honored 
our  Associations  with  their  presence  and  by  their  informative  addresses.  Those  include 
Timothy  Dwyer,  senior  vice  president  -  unit  train  operation,  Conrail;  Jake  Jacobson,  executive 
vice  president,  Copper  Basin  Railway;  Jolene  Molitoris,  administrator,  Federal  Railroad 
Administration;  Frank  Martin,  chief,  permit  section,  U.S.  Coast  Guard;  Roger  Wiebusch,  chief 
of  bridge  office,  eighth  district,  U.S.  Coast  Guard,  St.  Louis;  Norm  Carlson,  transportation 
director,  Arthur  Andersen;  Dr.  Gene  Corley,  vice  president,  Construction  Technology 
Laboratories,  Inc.;  Tom  Collier,  Ercon  Development  Company;  Karl  Benzer,  Utico  Hard  Rock 
Boring  Company;  Marv  Keske,  general  roadmaster,  BNSF;  Mike  Franke,  vice  president  and 
chief  engineer,  BNSF;  Michael  Boyer,  Applied  Engineering  and  Sciences;  Steve  Hill,  manag- 
er structures,  CP  Rail;  Bill  Komala,  Ragnar  Benson,  Inc.;  Cliff  Shoemaker,  director  industrial 
and  public  projects,  Union  Pacific;  Joe  Hartmann,  Hartmann  Management  Services;  Dan 
Dalton,  David  L.  Holt  Company;  Professor  Bob  Lohnes,  Iowa  State  University;  Theresa 
Galloway,  director  structures  maintenance,  CSX;  Ken  Bruestle,  senior  project  manager, 
HNTB;  Paul  Mertens,  director  of  track  geometry  maintenance,  Amtrak;  and  Bob  Kramer, 
REMSA,  who  did  a  fine  job  in  bringing  us  up  to  date  on  innovations  in  the  rail  industry  and 
to  all  the  committee  chairmen  and  sponsors  who,  with  the  loyal  cooperation  of  the  committee 
members,  prepared  the  interesting  and  instructive  reports  that  were  presented. 

Be  it  further  resolved  that  a  very  special  thanks  is  expressed  to  Bob  Kramer,  president  of 
REMSA,  and  all  members  of  the  Railway  Engineering  Maintenance  Suppliers  Association  for 
the  fine  reception  and  the  hospitality  we  enjoyed  during  our  conference. 
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Our  thanks  are  also  expressed  to  Mrs.  Brenda  Koff,  Frances  Dachs,  and  the  committee 
members  for  their  efforts  in  arranging  registration  and  entertainment  for  our  spouses. 

A  special  thanks  goes  to  Pat  Weissmann  and  Barbara  Marlow.  Without  their  unselfish 
assistance,  these  two  Associations  would  have  great  difficulty  functioning. 

Be  it  finally  resolved  that  both  Associations  express  their  heartfelt  thanks  to  our  retiring 
presidents,  Mike  Bradley  and  Kendall  Koff,  who  have  spent  so  much  time  and  effort  into  guid- 
ing the  activities  of  our  two  Associations  with  great  efficiency  and  dedication  during  the  past 
year. 

I  move  this  resolution  be  adopted. 

President  Bradley:  The  following  are  the  names  of  the  officers-elect  of  the  B&B 
Association  for  the  year  1996-1997.  Would  the  officers  so  named  please  step  forward  in  front 
of  the  podium  and  take  a  position  in  front. 

President  Joe  Lileikis,  senior  engineer  structures,  Amtrak. 

Senior  vice  president,  Bob  Carter,  manager  public  programs,  BNSF. 

Junior  vice  presidents,  David  Franz,  bridge  engineer,  Kansas  City  Southern;  and  Jimmy 
Neece,  supervisor  facilities  maintenance,  CSX. 

Treasurer,  Don  Lewis,  assistant  engineer  structures,  Illinois  Central. 

For  directors  with  terms  expiring  in  1997:  Pat  Barrett,  engineer  construction  and  mainte- 
nance, BNSF;  Dave  Cook,  superintendent  B&B,  Montana  Rail  Link;  and  Dick  Dummar,  man- 
ager architectural  design,  Union  Pacific. 

Directors  with  terms  expiring  in  1998:  Richard  Calhoun,  associate,  CTE;  Willie  Benton, 
engineer  structures,  Norfolk  Southern;  and  Bill  GeMeiner,  manager  methods  and  research, 
Union  Pacific. 

Directors  with  terms  expiring  in  1999:  Steve  Ross,  steel  structure  inspector,  Conrail; 
Gordon  Davids,  bridge  engineer,  FRA;  and  Preston  Sargent,  manager  mechanical  system 
designer.  Union  Pacific. 

President  Koff:  The  following  have  been  chosen  to  serve  as  board  of  directors  and  offi- 
cers for  the  1996-1997  year: 

President,  Wayne  Russell,  AVP-line  maintenance,  BNSF. 

First  vice  president  Ron  Poulsen,  senior  project  manager,  HDR. 

Second  vice  president,  Darrell  Cantrell,  engineer  of  track,  BNSF. 

Treasurer,  Peter  Murgas,  manager  re-engineering,  Norfolk  Southern. 

Directors  with  terms  expiring  in  1997:  Reuven  Shiloh,  assistant  chief  engineer  -  planning 
and  support,  Conrail;  Bob  Davis,  production  manager  ties,  Southern  Pacific,  and  Dwight 
Clark,  director  quality  manager  -  engineering,  Union  Pacific. 

Directors  with  terms  expiring  in  1998:  Bob  King,  supervisor  engineering  maintenance, 
CP  Rail;  Tom  Long,  manager  engineering  services,  Indiana  Harbor  Belt;  and  Joe  Riley,  engi- 
neer standards,  Metra. 

Directors  with  terms  expiring  1999:  Dave  Griffith,  assistant  division  engineer,  Norfolk 
Southern;  Chris  Dodge,  chief  engineer,  RailTex;  and  Andy  Sensing,  engineering  superinten- 
dent, Illinois  Central. 

Directors  with  terms  expiring  in  2000:  Gordon  Basra,  supervisor  track  evaluation,  CN; 
Bill  Ross,  track  maintenance  supervisor,  CP  Rail;  and  Bob  Hunt,  division  engineer,  Conrail. 

President  Bradley:  As  officers  of  the  two  Associations,  you  will  represent  to  the  gener- 
al public  the  true  meaning  of  railway  bridge  and  building  and  roadway  maintenance  and  con- 
struction. You  will  be  our  joint  voice  in  the  industry  which  will  make  you  our  common  bond 
with  railroad  personnel  everywhere. 

President  Koff:  As  officers  in  the  two  Associations,  you  will  represent  our  best  interests 
in  any  of  our  activities  or  projects,  always  reminding  yourself  that  your  attitude  must  be  part 
in  every  undertaking  sanctioned  by  your  respective  Associations.  In  this,  you  will  be  adhering 
strictly  to  the  constitution  and  by-laws  of  our  respective  Associations. 
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As  a  representative  of  the  Roadmasters  Association,  I  install  you  in  the  office  to  which 
you  have  been  elected. 

President  Bradley:  As  a  representative  of  the  Bridge  and  Building  Association,  I  install 
each  of  you  into  office  to  which  you  have  been  elected. 

Let's  give  these  two  boards  a  round  of  applause.  (Applause) 

Thank  you.  At  this  time,  I  would  like  to  call  on  Bob  Kramer,  president  of  REMSA,  to 
come  to  the  podium. 

Mr.  Kramer:  Text  Unavailable. 

President  Lileikis:  Thank  you,  Bob.  It  is  my  pleasure  to  present  outgoing  president, 
Mike  Bradley,  this  plaque  honoring  his  work  this  past  year  and  also  for  the  years  he  served  as 
director  and  vice  president. 

Mr.  Bradley:  Thank  you. 

President  Lileikis:  I  want  to  thank  the  Association  members  for  their  vote  of  confidence 
and  support  in  allowing  a  person  of  my  warped  mentality  to  achieve  the  leadership  position  of 
this  organization. 

It's  going  to  be  one  heck  of  a  ride  this  next  year  with  all  of  the  challenges  presented  us. 

I  would  be  remiss  if  I  didn't  thank  a  few  associates  who  have  been  instrumental  in  my 
activity:  John  Horney  for  getting  me  involved,  Jim  Beran  and  Stan  McLaughlin  for  allowing 
me  to  continue,  Don  Lewis  for  bringing  me  onto  the  board  some  100  years  ago,  and  Mark 
Walbrun  for  recommending  me  for  advancement  into  the  executive  board. 

I  would  like  to  thank  my  wife  for  her  continued  support,  but  she  has  too  good  of  a  time 
attending  these  functions  and  I'd  hardly  consider  my  involvement  a  hardship. 

The  next  year  will  be  challenging  with  monthly  merger  association  meetings,  quarterly 
board  meetings,  and  preparing  for  the  1997  Kansas  City  conferences.  There  will  be  monthly 
newsletters,  which  means  I  have  to  concoct  creative  words  of  wisdom,  RT&S  updates,  bridge 
inspection  seminars,  and  now  the  preparation  of  a  manual  of  recommended  practices  for  the 
inspection  of  railway  bridges. 

I  am  committed  to  this  organization,  yet  somewhere  in  all  of  this,  I  have  to  find  time  for 
my  regular  (or  irregular)  duties  at  Amtrak. 

I  will  now  turn  the  podium  over  to  Ken  Koff. 

Mr.  Koff:  Part  of  the  tradition  in  Roadmasters  is  that  we  have  a  president's  pin  for  the  in- 
coming president.  It  is  my  pleasure  to  present  you  with  it. 

President  Russell:  Thank  you,  Ken.  Before  I  get  into  the  Board's  expectations  for  the 
upcoming  year,  I  would  like  to  take  a  few  moments  to  review  what  I  consider  are  major  suc- 
cesses and  initiations  that  Ken  either  introduced  or  gave  major  support  to  during  his  years  on 
the  Board. 

They  are: 

•  improved  communications  to  the  membership  through  a  more  comprehensive  newslet- 
ter and  monthly  articles  in  RT&S. 

•  training  seminars  for  individuals  interested  in  track  maintenance  and  inspection  proce- 
dures. 

•  computerization  of  the  annual  proceedings  to  assist  our  membership  research  mainte- 
nance subjects  without  having  to  thumb  through  10  to  15  annual  proceedings  manuals. 

•  the  creation  of  strategic  planning  guidelines  to  keep  the  Board  focussed  on  the  empha- 
sis of  continual  improvement  of  conference  presentations  through  feedback  from  the 
members. 

•  interaction  between  our  committee  chairman  and  presentations  specialists. 

Ken  has  dedicated  a  tremendous  amount  of  time  and  energy  to  improving  this  organiza- 
tion over  the  past  ten  years.  We  can  all  see  the  results  of  this  efforts  and  leadership. 

Ken,  it  is  very  difficult  to  properly  reward  individuals  who  have  given  as  much  as  you 
have  to  the  Roadmasters  Association,  but  I  know  you  enjoyed  your  presidency  and  your  time 
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on  the  Board.  On  behalf  of  the  membership  and  the  Board,  I  would  like  for  your  wife,  Brenda, 
to  present  you  with  the  president's  plaque. 

Thank  you,  Brenda.  Hopefully  there  will  be  more  quality  time  for  you  and  the  children 
on  the  weekends  now  that  this  year  is  behind  you.  Maybe  you'll  get  to  spend  a  little  more  time 
on  the  beach.  Thank  you,  again,  Brenda  and  Ken. 

I  joined  Roadmasters  in  1979  and  have  spent  the  last  six  years  on  the  Board  of  Directors. 

This  coming  year  promises  to  be  an  exciting  one.  The  equipment  show  is  planned  for 
September  7  through  10  in  Kansas  City  and  we  hope  for  a  huge  turnout  there.  It's  also  a  chal- 
lenging one  in  that  we're  working  toward  a  combined  conference  in  1998  and  the  possibility 
of  a  combined  organization  of  Roadmasters,  B&B  and  AREA.  With  industry  downsizing  and 
less  people  and  less  time  to  do  committee  reports,  presentations,  and  cover  the  myriad  of 
duties,  it  seems  to  make  sense  to  have  one  board  govern  either  all  three  associations  or  a  com- 
bined one. 

I  look  forward  to  accepting  the  challenges  before  the  Roadmasters  Association  today  and 
in  the  coming  year.  I  hope  that  all  or  at  least  many  of  you  will  lend  your  expertise  to  the  reports 
to  be  presented  during  the  1997  conference. 

The  1996  conference  is  now  adjourned.  See  you  in  Kansas  City. 

(Meeting  Adjourned) 
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1st  Row:  Bob  Carter,  Joe  Lileikis,  Mike  Bradley,  Pat  Weissmann,  Barbara  Marlow 

2nd  Row:  Dick  Dummar,  Pat  Barrett,  Willie  Benton,  Dave  Franz,  Bill  GeMeiner, 

Don  Lewis,  Dave  Cook 


Left  to  Right:  Preston  Sargent,  Gordon  Davids,  Steve  Ross,  Bill  GeMeiner,  Rick  Calhoun, 
Dick  Dummar,  Pat  Barrett,  Don  Lewis,  Jimmy  Neece,  Joe  Lileikis,  Dave  Cook 
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1  G.  W.  Markley  J.  M.  Staten 

Executive  Members  )  W.  A.  McGonagle  J.  M.  Caldwell 

\  C.  W.  McGehee  Q.  McNab 

I  G.  W.  Turner  Floyd  Ingram 

V  J.  E.  Wallace  A.  S.  Markley 


J.  E.  Wallace 
Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
E.  D.  Hines 
S.  F.  Patterson 
George  M.  Reid 
Q.  McNab 
A.  S.  Markley 
Floyd  Ingram 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 


Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
S.  F.  Patterson 
George  M.  Reid 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 
R.  M.  Peck 
J.  L.  White 
A.  Shane 


1895-1896 


1896-1897 


1897-1898 


1898-1899 


President  W.  A.  McGonagle  James  Stannard  Walter  G.  Berg  J.  M.  Cummin 

1st  V.-Pres L.  K.  Spafford  Walter  G.  Berg  J.  H.  Cummin  A.  S.  Markley 

2nd  V.-Pres James  Stannard  J.  H.  Cummin  A.  S.  Markley  C.  C.  Mallard 

3rd  V.-Pres Walter  G.  Berg  A.  S.  Markley  G.  W.  Hinman  W.  A.  Rogers 

4th  V.-Pres J.  H.  Cummin  R.  M.  Peck  C.  C.  Mallard  J.  M.  Staten 

Secretary  S.  F.  Patterson  S.  F.  Patterson  S.  F.  Patterson  S.  F.  Patterson 

Treasurer George  M.  Reid  N.W.Thompson  N.W.Thompson  N.W.Thompson 

/  R.  M.  Peck  W.  O.  Eggleston  G.  J.  Bishop  Wm.  S.  Danes 

\  L.  J.  White  W.  M.  Noon  C.  P.  Austin  J.  H.  Markley 

Executive  Members  J  A.  Shane  J.  M.  Staten  M.  Riney  W.  O.  Eggleston 

\  A.  S.  Markley  G.  J.  Bishop  Wm.  S.  Danes  R.  L.  Heflin 

I  W.  M.  Noon  C.  P.  Austin  J.  H.  Markley  F.  W.  Tanner 

\  J.  M.  Staten  M.  Riney  W.  O.  Eggleston  A.  Zimmerman 


1899-1900 


1900-1901 


1901-1902 


1902-1903 


President  Aaron  S.  Markley  W.  A.  Rogers  W.  S.  Danes  B.  F.  Pickering 

1st  V.-Pres W.  A.  Rogers  W.  S.  Danes  B.  F.  Pickering  C.  C.  Mallard 

2nd  V.-Pres J.  M.  Staten  B.  G.  Pickering  A.  Shane  A.  Shane 

3rd  V.-Pres Wm.  S.  Danes  A.  Shane  A.  Zimmerman  A.  Zimmerman 

4th  V.-Pres B.  F.  Pickering  A.  Zimmerman  C.  C.  Mallard  A.  Montzheimer 

Secretary  S.  F.  Patterson  S.  F.  Patterson  S.  F.  Patterson  S.  F.  Patterson 

Treasurer N.  W.  Thompson  N.  W.  Thompson  N.  W.  Thompson  N.  W.  Thompson 

/  T.  M.  Strain  T.  M.  Strain  A.  Montzheimer  W.  E.  Smith 

I   R.  L.  Heflin  H.  D.  Cleaveland  W.  E.  Smith  A.  W.  Merrick 

Executive  Members  )  F.  W.  Tanner  F.  W.  Tanner  A.  W.  Merrick  C.  P.  Austin 

S  A.  Zimmerman  A.  Montzheimer  C.  P.  Austin  C.  A.  Lichty 

f  H.  D.  Cleaveland  W.  E.  Smith  C.  A.  Lichty  W.  O.  Eggleston 

V  A.  Montzheimer  A.  W.  Merrick  W.  O.  Eggleston  J.  H.  Markley 


1903-1904 


1904-1905 


1905-1906 


1906-1907 


President  . . 
1st  V.-Pres. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary  . . 
Treasurer  . . 


Executive  Members 


A.  Montzheimer 
A.  Shane 
C.  A.  Lichty 
J.  B.  Sheldon 
J.  H.  Markley 
S.  F.  Patterson 
C.  P.  Austin 
R.  H.  Reid 
W.  O.  Eggleston 
A.  E.  Killam 
R.  C.  Sattley 
H.  Rettinghouse 
.  J.  S.  Lemond 


C.  A.  Lichty 
J.  B.  Sheldon 
J.  H.  Markley 
R.  H.  Reid 
R.  C.  Sattley 
S.  F.  Patterson 
C.  P.  Austin 
W.  O.  Eggleston 
A.  E.  Killam 
H.  Rettinghouse 
J.  S.  Lemond 
W.  H.  Finley 
C.  W.  Richey 


J.  B.  Sheldon 
J.  H.  Markley 
R.  H.  Reid 
R.  C.  Sattley 
J.  P.  Canty 
S.  F.  Patterson 
C  P.  Austin 
H.  Rettinghouse 
A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
W.  O.  Eggleston 
F.  E.  Schall 


J.  H.  Markley 
R.  H.  Reid 
J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
S.  F.  Patterson 
C.  P.  Austin 
W.  O.  Eggleston 

A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
H.  H.  Eggleston 

B.  J.  Sweatt 


1907-1908 


1908-1909 


1909-1910 


1910-1911 


President  R.  H.  Reid 

1st  V.-Pres J.  P.  Canly 

2nd  V.-Pres H.  Rettinghouse 

3rd  V.-Pres F.  E.  Schall 

4th  V.-Pres W.  O.  Eggleston 

Secretary   S.  F.  Patterson 

Treasurer C.  P.  Austin 

/  A.  E.  Killam 

I  J.  S.  Lemond 

Executive  Members  )  C.  W.  Richey 

S  T.  S.  Leake 

I  W.  H.  Finley 

V.  J.  N.  Penwell 


J.  P.  Canty 
H    Rettinghouse 
F.  E.  Schall 
J.  S.  Lemond 
A.  E.  Killam 
S.  F.  Patterson 
C.  P.  Austin 
J.  N.  Penwell 
Willard  Beahan 
F.  B.  Scheetz 
W.  H.  Finley 
L.  D.  Hadwen 
T.  J.  Fullem 
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H.  Rettinghouse 
J.  S.  Lemond 
F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
C.  A.  Lichty 
J.  P.  Canty 
W    Beahan 
F.  B.  Scheetz 
L.  D.  Hadwen 
T.  J.  Fullem 
G    Aldrich 
P.  Swenson 


H    Rettinghouse 

F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
C.  A.  Lichty 
J.  P.  Canty 

T.  J.  Fullem 

G.  Aldrich 
P.  Swenson 
G.  W.  Rear 

W.  O.  Eggleston 
W.  F.  Steffens 


1911-1912 1912-1913 1913-1914 1914-191S 

President  F.  E.  Schall  A.  E.  Killam  J.  N.  Penwell  L.  D.  Hadwen 

1st  V.-Pres A.  E.  Killam  J.  N.  Penwell  L.  D.  Hadwen  G.  Aldrich 

2nd  V.-Pres J.  N.  Penwell  L.  D.  Hadwen  G.  Aldrich  G.  W.  Rear 

3rd  V.-Pres L.  D.  Hadwen  T.  J.  Fullem  G.  W.  Rear  C.  E.  Smith 

4th  V.-Pres T.  J.  Fullen  G.  Aldrich  C.E.Smith  E.  B.  Ashby 

Secretary  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Treasurer J.  P.  Canty  J.  P.  Canty  J.  P.  Canty  F.  E.  Weise 

(  G.  Aldrich  G.  W.  Rear  W.  F.  Steffens  W.  F.  Steffens 

\  P.  Swenson  W.  F.  Steffens  E.  B.  Ashby  S.  C.  Tanner 

Executive  Members  )  G.  W.  Rear  E.  B.  Ashby  S.  C.  Tanner  Lee  Jutton 

\  W.  F.  Steffens  C.  E.  Smith  Lee  Jutton  F.  F.  Strouse 

I  E.  B.  Ashby  S.  C.  Tanner  W.  F.  Strouse  C.  R.  Knowles 

\W.  O.  Eggleston  Lee  Jutton  C.  R.  Knowles  A.  Ridgway 


1915-1916 


1916-1917 


1917-1918 


1919-1920 


1920-1921 


1921-1922 


1923-1924 


1924-1925 


1925-1926 


1918-1919 


President  G.  W.  Rear  C.  E.  Smith  S.  C.  Tanner  Lee  Jutton 

1st  V.-Pres C.  E.  Smith  E.  B.  Ashby  Lee  Jutton  F.  E.  Weise 

2nd  V.-Pres E.  B.  Ashby  S.  C.  Tanner  F.  E.  Weise  W.  F.  Strouse 

3rd  V.-Pres S.  C.  Tanner  Lee  Jutton  W.  F.  Strouse  C.  R.  Knowles 

4th  V.-Pres Lee  Jutton  F.  E.  Weise  C.  R.  Knowles  A.  Ridgway 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

/  F.  E.  Weise  W.  F.  Strouse  A.  Ridgway  J.  S.  Robinson 

\    W.  F.  Strouse  C.  R.  Knowles  J.  S.  Robinson  J.  P.  Wood 

Executive  Members  )   C.  R.  Knowles  A.  Ridgway  J.  P.  Wood  A.  B.  McVay 

\   A.  Ridgway  J.  S.  Robinson  D.  C.  Zook  J.  H.  Johnston 

|  J.  S.  Robinson  J.  P.  Wood  A.  B.  McVay  E.  T.  Howson 

\  J    P.  Wood  D.  C.  Zook  J.  H.  Johnston  C.  W.  Wright 


1922-1923 


President  F.  E.  Weise  W.  F.  Strouse  C.  R.  Knowles  Arthur  Ridgway 

1st  V.-Pres W.  F.  Strouse  C.  R.  Knowles  A.  Ridgway  J.  P.  Wood 

2nd  V.-Pres C.  R.  Knowles  A.  Ridgway  J.  S.  Robinson  J.  S.  Robinson 

3rd  V.-Pres A.  Ridgway  J.S.Robinson  J.P.Wood  C.W.Wright 

4th  V.-Pres J.S.Robinson  J.P.Wood  C.W.Wright  E.  T.  Howson 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Asst.  Sec F.  E.  Weise  F.  E.  Weise 

/  J.  P.  Wood  C.  W.  Wright  E.  T.  Howson  F.  C.  Baluss 

I  A.  B.  McVay  A.  B.  McVay  J.  H.  Johnson  Maro  Johnson 

Directors  )  J.  H.  Johnston  G.  A.  Manthey  E.  K.  Barrett  O.  F.  Dalstrom 

\  E.  T.  Howson  E.  T.  Howson  F.  C.  Baluss  S.  D.  Corey 

(  C.  W   Wright  J.  H.  Johnston  Maro  Johnson  W.  B.  Hotson 

VG.  A.  Manthey  E.K.Barrett  O.  F.  Dalstrom  P.N.Nelson 


1926-1927 


President  J.S.Robinson  J.P.Wood  C.W.Wright  E.  T.  Howson 

1st  V.-Pres J.  P.  Wood  C.  W.  Wright  E.  T.  Howson  F.  C.  Baluss 

2nd  V.-Pres C.W.Wright  E.  T.  Howson  F.  C.  Baluss  Maro  Johnson 

3rd  V.-Pres E.  T.  Howson  F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon 

4th  V.-Pres F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon  C.  S.  Heritage 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Asst.  Sec F.  E.  Weise  F.  E.  Weise  F.  E.  Weise  F.  E.  Weise 

/  S.  T.  Corey  J.  S.  Huntoon  C.  S.  Heritage  A.  I.  Gauthier 

I  W.  B.  Hotson  A.  I.  Gauthier  W.  B.  Hotson  E.  L.  Sinclair 

)  P.  N.  Nelson  E.  L.  Sinclair  P.  N.  Nelson  P.  F.  Dalstrom 

Directors  \  J.  S.  Huntoon  C.  S.  Heritage  A.  I.  Gauthier  W.  T.  Krausch 

I  A.  I.  Gauthier  W.  B.  Hotson  E.  L.  Sinclair  R.  C.  Bardwell 

\  E.  L.  Sinclair  P.  N.  Nelson  O.  F.  Dalstrom  H.  1.  Benjamin 


1927-1928 


1928-1929 


1929-1930 


1930-1934 


President  F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon  C.  S.  Heritage 

1st  V.-Pres Maro  Johnson  J.  S.  Huntoon  C.  S.  Heritage  A.  I.  Gauthier 

2nd  V.-Pres J.  S.  Huntoon  C.  S.  Heritage  A.  I.  Gauthier  H.  1.  Benjamin 

3rd  V.-Pres C.  S.  Heritage  A.  I.  Gauthier  H.  I.  Benjamin  W.  T.  Krausch 

4th  V.-Pres A.  I.  Gauthier  H.  I.  Benjamin  W.  T.  Krausch  T.  H.  Strate 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Asst.  Sec F.  E.  Weise  F.  E.  Weise 

/  W.  T.  Krausch  R.  C.  Henderson  G.  A.  Rodman  E.  C.  Neville 

\  R.  C.  Bardwell  J.  S.  Ekey  W.  A.  Batey  H.  H.  Best 

J  H.  I.  Benjamin  T.  H.  Strate  F.  W.  Hillman  J.  E.  King 

Directors  \  R.  C.  Henderson  G.  A.  Rodman  E.  C.  Neville  A.  B.  Scowden 

I  T.  H.  Strate  W.  A.  Batey  H.  H.  Best  W.  A.  Batey 

\  J.  S.  Ekey  F.  W.  Hillman  J.  E.  King L.  C.  Smith 


1934-1935  1935-1936  1936-1937  1937-1938 

President  H.I.Benjamin  T.  H.  Strate       .  E.C.Neville  C.M.Burpee 

1st  V.-Pres T.  H.  Strate  E.C.Neville  C.M.Burpee  F.  H.  Masters 

2nd  V.-Pres E.C.Neville  C.M.Burpee  F.  H.  Masters  W.  S.  Lacher 

3rd  V.-Pres A.  B.  Scowden  F.  H.  Masters  C.  A.  J.  Richards  C  A.  J.  Richards 

4th  V.-Pres W.  R.  Roof  C  A.  J.  Richards  W.  S.  Lacher  F.H.Cramer 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

(C.  M.  Burpee  A.  L.  McCloy  W.  R.  Roof  B.  R.  Meyers 

\  W.  A.  Batey  R.  P.  Luck  T.  P.  Soule  G.  S.  Crites 

Directors  )  L.  C.  Smith  H.  H.  Best  F.  H.  Cramer  R.  E.  Dove 

\  C.  A.  J.  Richards  W.  R.  Roof  B.  R.  Meyers  T.  P.  Soule 

|  A.  L.  McCloy  T.  P.  Soule  G.  S.  Crites  A.  Chinn 

V  R.  P.  Luck  F.  H.  Cramer  R.  E.  Dove  L.  G.  Byrd 


1938-1939 


President   Armstrong  Chinn 

1st  V.-Pres F.  H.  Cramer 

2nd  V.-Pres A.  E.  Bechtelheimer 

3rd  V.-Pres H.  M.  Church 

4th  V.-Pres RE.  Dove 

Sec.-Treas C.  A.  Lichty 

Secretary  

Treasurer  

/  L.  G.  Byrd 
\  W.  R.  Ganser 
Directors  J  F.  H.  Soothill 

\  B.  R.  Meyers 
f  W.  Walkden 
V  A.  S.  Krefting 


A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

F.  H.  Cramer 

R.  E.  Dove 

F.  H.  Soothill 

H.  M.  Church 

F.  A.  Soothill 

G.  S.  Crites 

R.  E.  Dove 

G.  S.  Crites 

A.  M.  Knowles 

F.  H.  Soothill 

A.  M.  Knowles 

N.  D.  Howard 

C.  A.  Lichty 

F.  O.  Whiteman 

A.  G.  Shaver 

F.  E.  Weise 

F.  E.  Weise 

B.  R.  Meyers 

N.  D.  Howard 

R.  E.  Caudle 

W.  Walkden 

L.  G.  Byrd 

I.  A.  Moore 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

A.  M.  Knowles 

R.  E.  Caudle 

J.  L.  Varker 

L.  G.  Byrd 

I.  A.  Moore 

L.  E.  Peyser 

K.  L.  Miner 

W.  A.  Sweet 

Martin  Meyer 

1942-1943 

President  G.  S.  Crites 

1st  V.-Pres RE.  Caudle 

2nd  V.-Pres A.  M.  Knowles 

3rd  V.-Pres N.D.Howard 

4th  V.-Pres J.  L.  Varker 

Secretary   AG.  Shavert 

Lorene  Kindred} 
Elinor  V.  Heffern 

Treasurer F.  E.  Weise 

Treasurer  Emeritus    

/  M.  Meyer 
\  L.  E.  Peyser 
Directors  /  K.  L.  Miner 

\  F.  G.  Campbell 
I  J.  S.  Hancock 
VL.  C.  Winkelhaus 
TTo  November  1,  1942     t  To  February  1,  1943 


1943-1944 


1944-1945 


1945-1946 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C.  R.  Knowles 
F.  E.  Weise 
W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elise  LaChance 


C.  R.  Knowles 
F.  E.  Weise 
W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.  Knowles 

A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 


1947-1948 


1948-1949 


1949-1950 


President  F.  G.  Campbell  J.  S.  Hancock  E.  H.  Barnhart  W.  F.  Martens 

1st  V.-Pres J.  S.  Hancock  E.  H.  Barnhart  W.  F.  Martens  W.  A.  Huckstep 

2nd  V.-Pres E.  H.  Barnhart  W.  F.  Martens  W.  A.  Huckstep  Guy  E.  Martin 

3rd  V.-Pres W.  F.  Martens  W.  A.  Huckstep  Guy  E.  Martin  F.  R.  Spofford 

4th  V.-Pres W.  A.  Huckstep  G.  E.  Martin  F.  R.  Spofford  Lee  Mayfield 

Secretary  Elise  LaChance  Elise  LaChance  Elise  LaChance  Elise  LaChance 

Treasurer C.  R.  Knowles  C.  R.  Knowles  L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  Guy  E.  Martin  H.  M.  Harlow  Lee  Mayfield  H.  M.  Harlow 

I  B.  R.  Meyers  H    B.  Christianson  F.  M.  Misch  V.  E.  Engman 

Directors  )  L.  E.  Peyser  F.  R.  Spofford  W.  D.  Gibson  G.  W.  Benson 

\  H.  M.  Harlow  Lee  Mayfield  H.  M.  Harlow  F.  M.  Misch 

f  H.  B.  Christianson  Franz  M.  Misch  V.  E.  Engman  L.  R.  Morgan 

V  F.  R.  Spofford  W.  D.  Gibson  G.  W.  Benson  J.  A.  Jorlett 


1950-1951 


1951-1952 


1952-1953 


1953-1954 


President  W.  A.  Huckstep  Guy  E.  Martin  F.  R.  Spofford  Lee  Mayfield 

1st  V.-Pres Guy  E.  Martin  F.  R.  Spofford  Lee  Mayfield  H.M.Harlow 

2nd  V.-Pres F.  R.  Spofford  Lee  Mayfield  H.  M.  Harlow  J.  A.  Jorlett 

3rd  V.-Pres Lee  Mayfield  H.M.Harlow  J.  A.  Jorlett  R.  R.  Gunderson 

4th  V.-Pres H.M.Harlow  J.  A  Jorlett  R.  R.  Gunderson  W.H.Huffman 

Secretary  Elise  LaChance  Elise  LaChance  Elise  LaChance  Elise  LaChance 

Treasurer L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  F.  M.  Misch  M.  H.  Dick  W.  H.  Huffman  M.  H.  Dick 

I   L.  R.  Morgan  R.  R.  Gunderson  L.  R.  Morgan  J.  F.  Warrenfells 

Directors  J  i.  A.  Jorlett  J.  F.  Warrenfells  B.  M.  Stephens  G.  Switzer 

\  M.  H.  Dick  W.  H.  Huffman  M.  H.  Dick  B.  M.  Stephens 

|  R.  R.  Gunderson  L.  R.  Morgan  J.  F.  Warrenfells  W.  H.  Bunge 

V  J.  F.  Warrenfells  B.M.Stephens  G.  Switzer  E.  R.  Schlaf 


1954-1955  1955-1956 

President  H.  M.  Harlow  J.  A.  Jorlett 

1st  V.-Pres J.  A.  Jorlett  R.  R.  Gunderson 

2nd  V.-Pres R.  R.  Gunderson  W.  H.  Huffman 

3rd  V.-Pres W.H.Huffman  M.H.Dick 

4th  V.-Pres M.H.Dick  B.M.Stephens 

Secretary  Elise  LaChance  Elise  LaChance 

Treasurer L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  B.  M.  Stephens  J.  F.  Warrenfells 

I   W.  H.  Bunge  H.  D.  Curie 

Directors  )   E.  R.  Schlaf  J.  M.  Lowry 

\  J.  F.  Warrenfells  W.  H.  Bunge 

|  H.  D.  Curie  E.  R.  Schlaf 

\  J.  M.  Lowry  G.  W.  Benson 


1956-1957 

R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  VonSprecken 
H.  A.  Matthews 


1957-1958 

W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  VonSprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


1958-1959 


1959-1960 


1960-1961 


1961-1962 


President  M.H.Dick  B.M.Stephens  H.  D.  Curie  G.W.Benson 

1st  V.-Pres B.  M.  Stephens  H.  D.  Curie  G.  W.  Benson  J.  M.  Lowry 

2nd  V.-Pres H.  D.  Curie  G.W.Benson  J.  M.  Lowry  E.  R.  Schlaf 

3rd  V.-Pres G.  W.  Benson  J.  M.  Lowry  E.  R.  Schlaf  H.  A.  Matthews 

Secretary  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  J.  M.  Lowry  W.  H.  Bunge  H.  A.  Matthews  R.  C.  Baker 

\  R.  C.  Baker  E.  R.  Schlaf  M.  J.  Hubbard  R.  H.  Miller 

/  W.  H.  Bunge  H.  A.  Matthews  R.  C.  Baker  Shirley  White 

Directors  \  E.  R.  Schlaf  M.  J.  Hubbard  R.  H.  Miller  H.  M.  Wilson 

I  H.  A.  Matthews  R.  C.  Baker  Shirley  White  R.  D.  Hellweg 

V  M.  J.  Hubbard  R.  H.  Miller  H.  M.  Wilson  F.  W.  Hutcheson 


1962-1963 


1963-1964 


1964-1965 


1966-1967 


1967-1968 


1968-1969 


1965-1966 


President J.  M.  Lowry  E.  R.  Schlaf  R.  C.  Baker  H.  M.  Wilson 

1st  V.-Pres E.  R.  Schlaf  R.  C.  Baker  H.  M.  Wilson  R.  D.  Hellweg 

2nd  V.-Pres H.  A.  Matthews  Shirley  White  R.  D.  Hellweg  J.  W.  DeValle 

3rd  V.-Pres R.C.Baker  H.M.Wilson  J.  W.  DeValle  W.F.Armstrong 

Secretary  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer L.  C.  Winkelhaus  E.  F.  Snyder  E.  F.  Snyder  E.  F.  Snyder 

/  Shirley  White  R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  Goforth 

I   H.  M.  Wilson  F.  W.  Hutcheson  J.  S.  Ellis  E.  R.  Simmons 

J  R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  Goforth  N.  D.  Bryant 

Directors  \  F.  W.  Hutcheson  J.  W.  DeValle  E.  R.  Simmons  A.  R.  Dahlberg 

|  W.  F.  Armstrong  J.  A.  Goforth  N.  D.  Bryant  J.  S.  Ellis 

V  J.  W.  DeValle  E.  R.  Simmons  A.  R.  Dahlberg  T.  L.  Fuller 


1969-1970 


President  R.  D.  Hellweg  J.  W.  DeValle  W.  F.  Armstrong  J.  A.  Goforth 

1st  V.-Pres J.  W.  DeValle  W.  F.  Armstrong  J.  A.  Goforth  A.  R.  Dahlberg 

2nd  V.-Pres W.  F.  Armstrong  J.  A.  Goforth  A.  R.  Dahlberg  T.  L.  Fuller 

3rd  V.-Pres J.  A.  Goforth  A.  R.  Dahlberg  T.  L.  Fuller  N.  D.  Bryant 

Secretary  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer ,  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman 

N.  D.  Bryant  J.  S.  Ellis  N.  F.  Lucas  W.  H.  Rankin 

A.  R.  Dahlberg  T.  L.  Fuller  W.  L.  Short  E.  E.  Runde 

H.  F.  Lucas  R.  A.  Youngblood  C.  E.  Wachter  T.  A.  Reynolds 

J.  S.  Ellis  H.  F.  Lucas  A.  C.  Jones  J.  J.  Ridgeway 

Directors  <  T.  L.  Fuller  W.  L.  Short  W.  H.  Rankin  J.  R.  Williams 

R.  A.  Youngblood  C.  E.  Wachter  E.  E.  Runde  J.  W.  Chambers 

V.  D.  Raessler  A.  C.  Jones  T.  A.  Reynolds  R.  E.  Frame 

W.  L.  Short  W.  H.  Rankin  J.  J.  Ridgeway  J.  C.  Hobbs 

C.  E.  Wachter  E.  E.  Runde  J.  R.  Williams 


1970-1971 


1971-1972 


1972-1973 


1973-1974 


President  A.  R.  Dahlberg  T.  L.  Fuller  N.  D.  Bryant  E.  E.  Runde 

1st  V.-Pres T.  L.  Fuller  N.  D.  Bryant  E.  E.  Runde  J.  J.  Ridgeway 

2nd  V.-Pres N.  D.  Bryant  E.  E.  Runde  J.  J.  Ridgeway  J.  R.  Williams 

3rd  V.-Pres E.  E.  Runde  J.  J.  Ridgeway  J.  R.  Williams  W.  R.  Rankin 

Secretary  Ann  Wilson  Ann  Wilson  Ann  Wilson  Ann  Wilson 

Treasurer ,  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman 

T.  A.  Reynolds  J.  W.  Chambers  R.  K.  Corbett  D.  C.  Gould 

J.  J.  Ridgeway  R.  E.  Frame  J.  R.  Iwinski  W.  S.  Stokely 

j  J.  R.  Williams  J.  C.  Hobbs  J.  S.  Pritchett  W.  C.  Sturm 

Directors  /  J.  W.  Chambers  R.  K.  Corbett  D.C.Gould  J.W.Davidson 

R.  E.  Frame  J.  R.  Iwinski  W.  S.  Stokely  C.  A.  Hughes 

l  J.  C.  Hobbs  J.  S.  Pritchett  W.  C.  Sturm  W.  R.  Hyma 

R.  K.  Corbett  D.  C.  Gould  J.  W.  Davidson  O.  C.  Denz 

J.  R.  Iwinsky  W.  S.  Stokely  C.  A.  Hughes  R.  C.  McMaster 

J.  S.  Pritchett  W.  C.  Sturm  W.  R.  Hyma  W.  E.  Brakensiek 


PAST  OFFICERS 


1974-1975 


1975-1976 


1976-1977 


1977-1978 


President   J.  J.  Ridgeway  J    R    Williams  W.H.Rankin  J.  R.  Iwinski 

1st  V.-Pres J.R.Williams  W.  H    Rankin  J    R.  Iwinski  W.C.Sturm 

2nd  V.-Pres W    H.  Rankin  JCHobbs  W.C.Sturm  D.C.Gould 

3rd  V.-Pres JCHobbs  J    R    Iwinski  D.  C   Gould  J.  W   Chambers 

Secretary   Ann  Wilson  Ann  Wilson  Ann  Wilson  Ann  Wilson 

Treasurer /W.H.Huffman  W    H.  Huflman  WH    Huffman  W.H.Huffman 

J.  W    Davidson  W    E    Brakensiek  J.  W.  Chambers  W   J    Gunkle 

C.  A.  Hughes  O.  C.  Denz  M    Noyszewski  W   E    Halley 

W.  R.  Hyma  R.  C.  McMaster  W.  J.  Gunkle  K.  L.  Wammell 

)    W    E.  Brakensiek  F    R.  Lindsay  W.  E.  Hallev  J.  Budzileni 

O.  C.  Denz  M.  Noyszewski  K.  L.  Wammel  B.  J.  King 

R.  C    McMaster  W.  C.  Sturm  J.  Budzileni  J.  G.  Robertson 

F.  B.  Lindsay,  Jr  W.  J.  Gunkle  B   J    King  O   C.  Denz 

M.  Noyszewski  W.  E.  Halley  J    G    Robertson  E.  C.  Patterson 

Jim  Payne  K.  L.  Wammel  W.  S.  Stokely 


1978-1979 


1979-1980 


1980-1981 


1981-1982 


President  . 
Sr.  V.-Pres. 
Jr.  V.-Pres. 
Jr.  V.-Pres. 
Secretary  . 
Treasurer  . 


W.  C.  Sturm 
D.  C.  Gould 
J.  W.  Chambers 
R.  C.  McMaster 
Ann  Wilson 
W.  F.  Armstrong 
/    J    Budzileni 
I    B   J    King 
1  J.  G.  Robertson 
J  O.  C.  Denz 
\   E.  C.  Patterson 
\  W.  S.  Stokely 
|  L.  D.  Green 
f  C.  M.  Russell 
\  J.  M.  Williams 


D   C.  Gould 
J.  W.  Chambers 
R.  C.  McMaster 
W.  R    Hyma 
Ann  Wilson 
W.  F.  Armstrong 
O.  C.  Denz 
W.  J.  Gunkle 
W.  S.  Stokely 
L.  D.  Green 

C.  M    Russell 
J.  M.  Williams 

D.  A.  Bessey 
J  N.  Michel 
P.  H.  Saletnik 


J.  W.  Chambers 
R.  C.  McMaster 
W.  R.  Hyma 
O.  C.  Denz 
Ann  Wilson 
W.  F.  Armstrong 
J    W.  Davidson 
C.  M.  Russell 
J.  M.  Williams 
D   A.  Bessey 
J.  N.  Michel 
P.  H.  Saletnik 
O.  D.  Anthony 
J    T.  Kapp 
D   J    Lewis 


W    R    Hyma 
O.  C.  Denz 
J    Budzileni 
J.  M.  Williams 
Pat  Weissmann 
W.  C.  Sturm 
D   A.  Bessey 
J.  N.  Michel 
P.  H.  Saletnik 
O.  D.  Anthony 
J.  T.  Kapp 
D   J.  Lewis 
J.  W.  Davidson 
H.  J.  Laga 
A.  S.  Uppal 


1982-1983 


1983-1984 


1984-1985 


1985-1986 


President O.  C   Denz  J.  Budzileni  J.M.Williams 

Sr.  Vice  President J    Budzileni  J.M.Williams  DA.  Bessey 

Jr.  Vice  President J    M    Williams  D. A.  Bessey  J. T.  Kapp 

Jr.  Vice  President DA.  Bessey  J.T.  Kapp  D.J.  Lewis 

Secretary PA.  Weissmann  P. A.  Weissmann  PA    Weissmann 

Treasurer PH.  Saletnik  P.H.  Saletnik  p  H.  Saletnik 

'  O.  D   Anthony  J.W.  Davidson  j  E    Kuhn 

J.  T.  Kapp  D.J.  Lewis  DR.  Ladner 

D.  J.  Lewis  T.E.  Kuhn  r  a    Tallent 

J.  W.  Davidson  D.R.  Ladner  B.T    Burns 

: '■:,, ■■.•!<;,■■,  /  H.  J.  Laga  R. A.  Tallent  J.J.  Horney 

A.  S.  Uppal  B.T.  Burns  w.J.  Semioli 

T.  E.  Kuhn  J.J.  Horney  D.W.  Brookings 

D.  R.  Ladner  W.J.  Semioli  w  P    Cunningham 

R    A.  Tallent  j  H    Smith 


D.  A.  Bessey 
J.  T.  Kapp 

D.  J.  Lewis 
R.  A.  Tallent 

P.  A.  Weissmann 
J.  M.  Williams 
B.  T.  Bums 
J.  J.  Horney 
W.  J.  Semioli 
R.  E.  Fronczak 
W.  P.  Cunningham 
J.  H.  Smith 

E.  Bond 

D.  L.  Steele 
M.  C.  Walbnin 


1986-1987 


1987-1988 


1988-1989 


1989-1990 


President   J.  T.  Kapp  D.J.Lewis  R    A    Tallent  B.T    Burns 

Sr.  Vice  President    D.J.  Lewis  R    A    Tallent  B    T    Burns  J    J    Horney 

Jr.  Vice  President R.  A.  Tallent  B.  T.  Burns  J.  J.  Horney  M.  C.  Walbrun 

Jr.  Vice  President B.T.Burns  J    J.  Horney  M.  C.  Walbrun  P.  H.  Saletnik 

Secretary  PA.  Weissmann  P.  A.  Weissmann  P.  A.  Weissmann  P.  A.  Weissmann 

Treasurer J.M.Williams  J    M.  Williams  J.M.Williams  J    M.  Williams 

W.  H.  Nelson  M.  C.  Walbrun  C.  E.  Thompson  W.  H.  Nelson 

J.  H.  Smith  S    Lipkus  H.  L.  Davidson  T.  J.  Parker 

Directors  I   J.  J,  Horney  D.  L.  Steele  J.  A.  VanHuis  R    C.  Karstcn 

M.  C.  Walbrun  C.  E.  Thompson  W.  H.  Nelson  R.  C.  Carter 

E.  Bond  H.  L.  Davidson  T.  J.  Parker  T.  V.  Dunn 

D.  L.  Steele  J    A    VanHuis  R    C    Karsten  M    L    Bradlcs 

C.  E.  Thompson  W.  H.  Nelson  S.  Lipkus  D    G    DeBerg 

H.  L.  Davidson  T.  J.  Parker  T.  V    Dunn  D.  F.  Sorgenfrei 

J.  A.  VanHuis  R    C.  Karsten  M.  L.  Bradley  J    A.  Lileikis 


1990-1991 


1991-1992 


1992-1993 


1993-1994 


President   J.  J.  Horney  M.  C.  Walbrun  P.  H    Saletnik  D.  L.  Steele 

Sr.  Vice  President    M.  C.  Walbrun  P.  H.  Saletnik  D.  L    Steele  J    A    Van  Huis 

Jr.  Vice  President PH.  Saletnik  D.  L.  Steele  J.  A.  Van  Huis  M.  L    Bradley 

Jr.  Vice  President W.  H.  Nelson  J.  A.  Van  Huis  M.  L.  Bradley  J    A    Lileikis 

Secretary P.  A.  Weissmann  P.  A.  Weissmann  P.  A.  Weissmann  P.  A.  Weissmann 

Treasurer J.  M.  Williams  D.  J.  Lewis  D    J.  Lewis  D.  J    Lewis 

R.  C.  Carter  D.  G.  DeBerg  D.  L.  McCammon  R.  W.  Carter 

T.  V.  Dunn  D.  F.  Sorgenfrei  J.  T.  Creighton  C.  W.  Young 

Directors  I    M.  L.  Bradley  J.  A.  Lileikis  J.  G.  Bradley  D.  K.  Franz 

D.  G.  DeBerg  D.  L.  McCammon  R.  W    Carter  J.  L.  Hostler 

D.  F.  Sorgenfrei  J.  T.  Creighton  C.  W.  Young  J.  L.  Neece 

J.  A.  Lileikis  J.  G.  Bradley  D.  K.  Franz.  R.  W.  Kaye 

D.  L.  McCammon  R.  W.  Carter  J    L    Hostler  M.  L.  Johnson 

J.  T.  Creighton  C.  W.  Young  J.  L.  Neece  T.  Rich 

J.  G.  Bradley  D.  K.  Franz  R.  W.  Kaye  D.  E.  Bartholomev 


PAST  OFFICERS 


President 

Sr.  Vice  President 

Jr.  Vice  President 

Jr.  Vice  President 

Administrative  Director . 
Treasurer 


. . .   J.  A.  Van  Huis 
. . .   M.  L.  Bradley 
. . .   J.  A.  Lileikis 
. ..   R.W.Carter 
. .  .    P.  A.  Weissmann 
. . .    D.  J.  Lewis 

J.  L.  Hostler 

J.  L.  Neece 

R.  W.  Kaye 

M.  L.  Johnson 

T.  Rich 

D.  E.  Bartholomew 

P.  L.  Barrett 

D.  W.  Cook 

R.  C.  Dummar 


M.  L.  Bradley 
J.  A.  Lileikis 
R.  W.  Carter 
D.  K.  Franz 
P.  A.  Weissmann 
D.  J.  Lewis 
M.  L.  Johnson 
T.  Rich 

D.  E.  Bartholomew 
P.  L.  Barrett 
D.  W.  Cook 
R.  C.  Dummar 
R.  L.  Calhoun 
W.  Benton  HI 
W.  G.  GeMeiner 


J.  A.  Lileikis 
R.  W.  Carter 
D.  K.  Franz 
J.  L.  Neece 
P.  A.  Weissmann 
D.  J.  Lewis 
P.  L.  Barrett 
D.  W.  Cook 
R.  C.  Dummar 
R.  L.  Calhoun 
W.  Benton  ID 
W.  G.  GeMeiner 
R.  S.  Ross 
G.  A.  Davids 
P.  E.  Sargent 
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CONSTITUTION 

(Revised  September  18,  1990) 


ARTICLE  I 

NAME 

Section  1 .  This  Association  shall  be  known  as  the  American  Railway  Bridge  and  Building 
Association. 

ARTICLE  II 

OBJECT 

Section  1 .  The  object  of  this  Association  shall  be  the  advancement  of  knowledge  pertaining 
to  the  design,  construction  and  maintenance  of  railway  structures  and  fixed  facilities  by  investiga- 
tion, reports  and  discussions. 

Section  2.  The  Association  shall  neither  endorse  nor  recommend  any  particular  devices, 
trademarks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed  in  papers,  reports 
or  discussion  unless  the  same  have  received  the  endorsement  of  the  Association  in  regular  session. 


ARTICLE  III 

MEMBERSHIP 

Section  1 .  The  membership  of  this  Association  shall  be  divided  into  five  classes:  Members, 
Life  members,  Associate  members,  Honorary  members  and  Junior  members. 

Section  2.  A  member  shall  be  a  person  in  the  railway  industry  (except  representatives  of 
manufacturers  and/or  suppliers  of  equipment,  material  or  labor  services)  engaged  in  engineer- 
ing, construction  and  maintenance  of  railway  structures  and  fixed  facilities;  a  person  in  the  employ 
of  a  public  regulatory  body;  a  professor  of  engineering  or  architecture;  a  technical  editor;  a 
materials  expert;  a  consulting  engineer,  or  an  engineer  employed  by  a  consulting  engineering 
firm,  engaged  in  the  engineering,  construction  and  maintenance  of  railway-related  facilities;  an 
engineer  employed  by  a  technical  service  or  research  and  development  organization;  or  an  of- 
ficer or  engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  objectives 
are  compatible  with  the  aims  and  objectives  of  this  Association.  Any  person  desirous  of  becom- 
ing a  member  shall  make  application  upon  the  form  prescribed  by  the  Executive  Committee, 
setting  forth  the  applicant's  name,  address  and  practical  experience.  The  applicant  shall  be  recom- 
mended by  at  least  one  member  of  the  Association  to  whom  they  are  personally  known.  Ap- 
plicants may  be  voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of 
the  Executive  Committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.  To  be  eligible  for  a  life  membership,  an  individual  must  have  belonged  to  the 
Association  for  at  least  15  years  and  in  general  must  have  retired  from  active  employment  due 
to  age  or  physical  disability.  A  life  member  shall  have  all  the  privileges  of  previous  member- 
ship, except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues.  The  transfer 
from  membership  to  life  membership  shall  be  made  in  the  same  manner  as  the  election  of  members, 
as  prescribed  in  Section  2  of  this  Article. 

Section  4.  Associate  members  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  cooperate  with  members  in  the  study  and  develop- 
ment of  improved  practices  in  the  construction  and  maintenance  of  railway  structures  and  fixed 
facilities.  They  shall  have  all  the  rights  of  members  except  of  voting  and  holding  office.  They 
shall  be  elected  in  the  manner  prescribed  for  members,  in  Section  2  of  this  Article,  except  that 
they  shall  be  recommended  by  either  a  member  or  an  associate  member  of  the  Association  to 
whom  they  are  personally  known. 
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Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained  acknowl- 
edged eminence  in  some  branch  of  engineering  or  railway  service.  Their  number  shall  be  limited 
to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six  active  members  and  shall  be 
elected  by  the  majority  vote  of  the  members  present  at  a  regular  meeting.  They  shall  have  all 
the  rights  of  members  except  that  of  holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  Any  person  in  the  Association  membership  whose  conduct  in  any  way  diminishes 
the  professionalism  or  prestige  of  the  Association,  or  who  shall  refuse  to  comply  with  the  rules 
of  this  Association,  shall  forfeit  membership  in  the  Association  on  a  two-thirds  vote  of  the 
Executive  Committee. 

Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the  secretary, 
unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of  dues  in  accordance 
with  Section  1  of  Article  VII. 

Section  8.  Only  members  shall  hold  office  in  this  Association,  and  only  members  and  qualified 
life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

Section  9.  Junior  members  shall  be  persons  engaged  in  academic  study  toward  a  career  in 
those  areas  described  in  Section  2  of  this  Article,  but  not  currently  employed  in  those  areas. 
They  shall  have  all  the  rights  of  members  except  of  voting  and  holding  office.  They  shall  be 
elected  in  the  manner  prescribed  for  members  in  Section  2  of  this  Article,  except  that  they  need 
not  be  recommended  by  a  member  of  the  Association.  The  term  of  junior  membership  shall  be 
limited  to  five  years. 

ARTICLE  IV 

OFFICERS 

Section  1 .  The  officers  of  the  Association  shall  be  a  president,  a  senior  vice  president,  two 
junior  vice  presidents,  a  treasurer  and  nine  directors,  who,  with  the  most  recent  past  president, 
shall  constitute  the  Executive  Committee. 

Section  2.  The  past  presidents  of  this  Association,  previous  to  the  most  recent  past  presi- 
dent, who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of  the  Executive 
Committee,  of  which  meetings  they  shall  receive  due  notice,  and  be  permitted  to  discuss  all  ques- 
tions and  to  aid  said  committee  by  their  advice  and  counsel;  but  said  past  presidents  shall  not 
have  a  right  to  vote,  unless  called  upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the  Executive 
Committee  without  delay. 

ARTICLE  V 

EXECUTIVE  COMMITTEE 

Section  1 .  The  Executive  Committee  shall  manage  the  affairs  of  the  Association  and  shall 
have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided  for  in  the  constitution 
and  by-laws  and  shall  exercise  general  supervision  over  the  financial  interests  of  the  Associa- 
tion, and  make  all  necessary  purchases  and  contracts  required  to  conduct  the  general  business 
of  the  Association,  but  shall  not  have  the  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasury  plus  accounts  receivable  and  not  subject  to  other  prior 
liabilities.  All  appropriations  for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of 
the  Association. 

Section  2.  Meetings  of  the  Executive  Committee  may  be  called  by  a  majority  of  the  members 
of  the  committee,  providing  ten  days'  notice  is  given  to  the  executive  committee  by  mail. 

Section  3.  Five  members  of  the  Executive  Committee,  one  of  which  shall  be  either  the  president 
or  a  vice  president,  shall  constitute  a  quorum  for  the  transaction  of  business. 
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ARTICLE  VI 

ELECTION  OF  OFFICERS  AND  SECRETARY  AND  TENURE  OF  OFFICE 

Section  1.  Except  as  otherwise  provided,  the  officers  shall  be  elected  at  the  regular  annual 
meeting  of  the  Association  and  the  election  shall  not  be  postponed  except  by  a  two-thirds  vote 
of  the  members  present  at  said  annual  meeting.  The  election  shall  be  by  vote,  a  majority  of  the 
votes  cast  being  required  for  election.  Any  member  of  the  Association  not  in  arrears  for  dues 
shall  be  eligible  for  office,  but  the  president  shall  not  be  eligible  for  re-election. 

Section  2.  The  president,  two  junior  vice  presidents,  and  treasurer  shall  hold  office  for  one 
year  and  the  directors  for  three  years;  three  directors  being  elected  each  year.  The  senior  vice 
president  shall  hold  office  for  one  year  and  ascend  to  the  office  of  president  at  the  expiration 
of  such  service.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive  terms. 

Section  3.  The  term  of  office  of  the  treasurer  may  be  terminated  at  any  time  by  two-thirds 
vote  of  Executive  Committee.  The  compensation  of  the  treasurer  shall  be  fixed  by  a  majority 
vote  of  the  Executive  Committee. 

Section  4.  The  secretary  shall  be  appointed  by  a  majority  vote  of  the  Executive  Committee 
and  the  term  shall  terminate  with  the  appointment  of  successor.  The  Executive  Committee  shall 
have  the  power,  by  two-thirds  vote,  to  remove  the  secretary  and  appoint  a  successor  at  any  time. 
The  salary  of  the  secretary  shall  be  decided  by  a  majority  vote  of  the  Executive  Committee. 

Section  5.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an  amount  to 
be  fixed  by  the  Executive  Committee. 

ARTICLE  VII 

MEMBERSHIP  FEE  AND  DUES 

Section  1.  Every  member,  upon  joining  this  Association,  shall  pay  to  the  secretary  an 
entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in  arrears  for  annual 
dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more  than  one  year  in  arrears  may 
be  stricken  from  the  list  of  members  at  the  discretion  of  the  Executive  Committee. 

Section  2.  A  person  stricken  from  the  list  of  members  because  of  non-payment  of  dues  upon 
written  application  may  be  reinstated  as  a  member  in  the  former  class  of  membership  without 
loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accompany  applications) 
or  at  the  discretion  of  the  Executive  Committee  voting  in  the  manner  prescribed  in  Section  2 
of  Article  III. 

ARTICLE  VIII 

LOCAL  SECTIONS 

Section  1 .  Upon  the  application  of  ten  or  more  members  of  the  Association  residing  in  the 
same  geographical  district,  or  having  offices  therein,  the  Executive  Committee  shall  organize 
a  local  section  for  that  district,  to  which  all  members  in  that  district  shall  be  eligible.  Such  local 
section  shall  admit  to  active  membership  only  members  in  good  standing.  It  shall  hold  not  less 
than  two  meetings  each  year,  and  shall  be  governed  by  such  constitution  and  by-laws  not  incon- 
sistent with  the  constitution  of  this  Association  as  the  section  membership  may  adopt  and  the 
Executive  Committee  approve. 

Section  2.  The  parent  Association  shall  not  be  put  under  any  obligation,  either  financial  or 
in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX 

AMENDMENTS 

Section  1 .  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two-thirds  vote 
of  the  members  present,  provided  that  notice  of  the  proposed  amendment  or  amendments  has 
been  sent  to  the  members  at  least  30  days  previous  to  said  regular  meeting. 
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By-Laws 

(Revised  July  11,  1994) 


Time  of  Meeting 

1 .  The  regular  meeting  of  this  Association  shall  convene  annually  during  the  month  of  September, 
the  exact  date  to  be  fixed  by  the  Executive  Committee. 

2.  It  shall  be  within  the  power  of  the  Executive  Committee  to  change  the  time  of  the  meeting 
if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the  Association. 


Place  of  Meeting 
3 .  The  place  of  holding  the  annual  meeting  shall  be  determined  by  the  Executive  Committee 
not  less  than  twelve  months  prior  to  the  date  of  the  annual  meeting. 


Quorum 
4.  At  the  regular  meeting  of  the  Association,  15  or  more  members  shall  constitute  a  quorum. 


Dues 
5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance,  shall  be 
as  follows: 
Members,  $25.00;  Associate  Members,  $25.00;  Junior  Members,  $25.00 


Duties  of  Officers 

6.  The  president  shall  have  general  supervision  over  the  affairs  of  the  Association.  He  shall 
preside  at  all  meetings  of  the  Association  and  of  the  Executive  Committee;  shall  appoint  all 
committees  not  otherwise  provided  for,  and  shall  be  ex-officio  member  of  all  committees.  The 
president  (or  appointed  Executive  Committee  member)  shall  render  a  detailed  report  at  least  three 
times  during  the  year  to  the  members  of  the  Executive  Committee,  showing  the  financial  condition 
of  the  Association  and  its  activities. 

At  the  annual  meeting  the  president  (or  appointed  Executive  Committee  member)  shall  present 
a  report  containing  a  statement  of  the  general  condition  of  the  Association. 

7.  The  vice  presidents,  in  order  of  seniority,  shall  preside  at  meetings  in  the  absence  of  the 
president  and  discharge  the  duties  of  the  president  in  case  of  a  vacancy  in  his  office.  The  senior 
vice  president  shall  have  the  senior  position  of  vice  presidents. 

8.  The  secretary  shall  keep  a  correct  record  of  the  proceedings  of  all  meetings  of  this  Associa- 
tion, and  of  all  accounts,  between  this  Association  and  its  members,  collect  all  moneys  due  the 
Association,  and  deposit  the  same  in  the  name  of  the  Association.  The  secretary  shall  pay  all 
bills  when  properly  certified  and  approved  by  the  president  or  the  treasurer,  and  make  such  reports 
as  may  be  called  for  by  the  Executive  Committee.  The  secretary  shall  sign  all  contracts  or  other 
written  obligations  of  the  Association  which  have  been  approved  by  the  Executive  Committee. 
The  secretary  shall  also  perform  such  other  duties  as  the  Association  may  require. 

9.  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by  the  secretary, 
and  invest  all  funds  not  needed  for  current  expenses.  The  treasurer  shall  report  at  each  annual 
meeting  on  the  condition  of  the  finances. 
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Nominating  Committee 

10.  After  each  annual  meeting  the  president  shall  appoint  a  committee  consisting  of  five  members. 
The  most  immediate  past  president  shall  act  as  chairperson.  No  other  officers  of  the  Association 
shall  be  appointed  to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees 
for  officers  to  be  voted  on  at  the  next  annual  meeting  in  accordance  with  Article  VI  of  the  Con- 
stitution, said  list  to  be  read  at  the  business  session  of  said  meeting.  Nothing  in  this  section  shall 
be  construed  to  prevent  any  member  making  further  nominations  provided  that  such  nomina- 
tions are  received  by  the  president  in  writing  not  less  than  thirty  (30)  days  in  advance  of  the 
first  day  of  the  annual  meeting.  Such  nominations  should  be  addressed  to  the  president  of  the 
Association  at  its  headquarters  office. 

Auditing  Committee 

11.  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the  accounts  and  vouchers 
of  the  secretary  and  the  treasurer  and  certify  as  to  the  correctness  of  their  accounts. 

Orders  of  Business 

12.  The  order  of  business  at  the  annual  meeting  of  the  Association  shall  be  as  follows: 

Call  to  order  by  president 

Opening  prayer  or  invocation 

President's  address 

Presentation  of  papers,  reports  and  special  presentations 

Reports  of  standing  committees 

Business  Session 

Report  of  Secretary 

Report  of  Treasurer 

Report  of  Auditing  Committee 

Report  of  Nominating  Committee 

Election  of  Officers 

Necrology  Report 

Unfinished  business 

New  business 
Installation  of  officers 
Adjournment 
The  order  of  business  may  be  modified  by  the  Executive  Committee  prior  to  the  meeting,  and 
is  subject  to  change  by  the  chair,  unless  protested  by  a  majority  vote  of  members  present. 

Decisions 

13.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions,  motion  or  resolu- 
tion which  shall  be  brought  before  the  Association,  unless  otherwise  provided.  Unless  specifically 
provided  herein  otherwise,  all  discussions  shall  be  governed  by  Robert's  Rules  of  Order. 

Amendments 

14.  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any  regularly  called 
Executive  Committee  Meeting. 
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MEMBERSHIP  DIRECTORY 

ACTIVE  MEMBERS 


Joined 


Adams  D  A,  Mgr  Bridge  Mtce,  UP  RR,  RR  1-Box  326,  Virgil,  KS,  66870-9728 09-26-84 

Adams  J  A,  B&B  Supv,  CSX  Transportation,  522  Upland  Ct,  Murfreesboro,  TN,  37129-6644 11-18-94 

Anderson  B  R,  Engr  Of  Trk,  Conrail,  850  N  Henderson  Rd,  King  Of  Prussia,  PA,  19406 10-04-82 

Anderson  T  P,  Bridge  Foreman,  UP  RR,  310  6th  Ave  N,  S  St  Paul,  MN,  55075 04-06-93 

Applegate  D,  Mgr  Of  Bridge  Mtce,  UP  RR,  833  E  8th  St,  Stockton,  CA,  95206 07-24-91 

Arnold  R  C,  Assoc  Prof,  U  Of  Nebraska  At  Omaha,  Eng  125A,  Omaha,  NE,  68182 12-06-93 

Bagwell  M  W.  VP/GM,  Mississippi  Export  RR,  PO  Box  8743,  Moss  Point,  MS,  39562-8743 03-16-88 

Baker  R  C,  Engr  Trk  &  Strs,  EJ&E  RY,  1 141  Maple  Rd,  Joliet,  IL,  60434 09-14-80 

Barrett  J  E,  President,  Bowman,  Barrett  &  Assocs,  Inc.,  130  E  Randolph  St  #2650,  Chicago,  IL,  60601-6207 12-09-71 

Barrett  P  L,  Engr.  Field  Proa,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 02-17-82 

Bartholomew  D  E,  Sr  Proj  Mgr  RR  Facilities,  Sverdrup  Civil,  Inc.,  600~108th  Ave  NE-Ste  700,  Bellevue,  WA,  98004-51 10 09-15-86 

Bateman  J  D,  Mgr  Bridge  Mtce,  UP  RR,  RR  2,  Box  56,  Jacksonville,  TX,  75766 12-03-82 

Beard  E  E,  B&B  Supv,  IC  RR,  RR  1,  Box  69B,  Sigel,  IL,  62462 07-24-91 

Beck  C,  Supv  B&B,  NICTD.  601  N  Roeske  Ave,  Michigan  City,  IN,  46360 01-06-93 

Beebe  L  C,  Mgr  Sfty  Srvcs,  UP  RR,  1416  Dodge  St,  Rm  800,  Omaha,  NE,  68179 12-04-85 

Begg  W  B,  Engr  Of  Strs,  CC&P  RR,  402  E  Fourth  St,  Waterloo,  IA,  50704 10-08-91 

Begnaud  R  A.  Engineer  II,  Amtrak,  2961  Hale  St,  Philadelphia,  PA,  19149 05-08-84 

Beime  J  M,  Mgr  Trk  Insp  &  Dvlpmnt,  NS  Corp,  1 10  Franklin  Rd  SE,  Roanoke,  VA,  24042-0077 08-20-76 

Beitzel  M  J,  Sr  Engr  Tech,  Modjeski  &  Masters,  7129  Meadowbrook  Dr.  Mandeville,  LA,  70471 09-22-91 

Belkaloul  E.  Sr  Bridge  Engr,  Transport  Canada,  344  Slater  St.  Ottawa,  ONT,  CAN,  K1A  0N5 09-16-90 

Bennett  C  P,  Asst  Engr-Grd  Sprtn  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 01-09-90 

Bennett  D  W,  Asst  B&B  Supv,  Montana  Rail  Link.  Box  8779-IOI  Int'L  Way,  Missoula,  MT,  59807 04-23-92 

Bennett  R  M,  Professor.  U  Of  Tennessee,  Department  Of  Civil  Engr,  Knoxville,  TN,  37996-2010 07-11-94 

Benton  W,  Engr.  Structures,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 08-17-88 

Beran  J  R,  Chf  Engr,  UP  RR,  1416  Dodge  St  Rm  1000,  Omaha,  NE,  68179 09-07-83 

Bhalakia  M  P,  Consultant,  Engineering  Srvcs,  8251  E  Van  Buren  Dr.  Pittsburgh,  PA,  15237-4405 09-16-73 

Bibly  K  C,  Mgr  Pwr  Hse,  Amtrak,  210  S  Canal  St,  Chicago,  IL,  60606 10-10-67 

Biddy  L  D,  Supv  Bridges,  CSX  Transportation,  4100  Vanderbilt  Rd,  Birmingham,  AL,  35217 03-22-95 

Billings  J  D,  Mgr  Bridge  Mtce,  UP  RR,  375  Beech  St,  Chadron,  NE,  69337 10-03-74 

Billingsley  R  E,  Gen  B&B  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke,  VA,  24042-0049 12-05-86 

Bilson  T  E,  Asst  Div  Engr-Strs,  Conrail,  53  Manchester  Rd,  Sewell,  NJ,  08080 07-1 1-94 

Birgenheier  J  A,  EngT  Strl  Mtrls,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 02-06-89 

Bishop  G  L,  Strl  Dtlr,  NS  Corp,  99  Spring  St,  Atlanta,  GA,  30303 09-20-87 

Blackley  M  G,  Bridge  Inspector,  UP  RR,  3095  Main  St,  Missouri  Valley,  IA,  51555 03-27-96 

Boileau  R  J,  AVP-Constr,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 03-27-85 

Bonas  D  J,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 1 1-02-83 

Bond  E,  Chf  Engr  Br  &  Strs  (Ret.),  NS  Corp,  2695  S  Arbor  Dr,  Marietta,  GA,  30066 09-28-66 

Boraas  R  S.  Br  Engr  -Des  &  Const,  UP  RR,  1860  Lincoln  St.,  5th  Fl.,  Denver,  CO,  80295 10-02-86 

Borden  L  V,  Sr  Associate,  Modjeski  &  Masters,  4909  Louise  Dr,  Mechanicsburg,  PA,  17055 02-05-91 

Borg  M  T,  Mgr  B&B-Network  Mgmnt,  BNSF,  42052  Pearson  Ranch  Loop,  Parker,  CO,  80134-4457 02-24-84 

Bothwell  F  J,  Structures  Supvr.,  Canadian  National  RY,  197  York  St.,  London,  ONT,  CAN,  N6A  1B3 09-16-90 

Bowman  R  L,  Sr  Metallurgical  Engr,  NS  Corp,  1 10  Franklin  Rd  SE-Box  77,  Roanoke,  VA,  24042-0077 05-19-95 

Bradley  J  G,  Asst  Div  Engr-Bridges,  NS  Corp,  PO  Box  14820,  Knoxville,  TN,  37914 06-07-90 

Bradley  M  L,  Proj  Engr,  Conrail,  1335  Dublin  Rd-Ste  1 12A,  Columbus,  OH,  43215 08-31-82 

Brantley  B,  Dsgn  Engr,  Alfred  Benesch  &  Co,  205  N  Michigan  Ave-Blvd  Twrs  S,  Chicago,  IL,  60601 09-18-94 

Brauer  R  J,  Associate,  The  Sear-Brown  Group,  85  Metro  Park,  Rochester,  NY,  14623 03-22-95 

Brewer  T,  Mgr  Trng-Engineering,  Wisconsin  Central  Ltd,  PO  Box  38,  Van  Dyne,  WI,  54937 12-12-94 

Briggs  D  R,  Capital  Proj  Engr,  KCS  RY,  4601  Shreveport-Blanchard  Rd,  Shreveport,  LA,  71 107 03-25-92 

Brinck  M  J,  Supv  Of  Strs,  Conrail,  4427  Venus  Ave,  Harrisburg,  PA,  171 12-9128 02-05-91 

Brookings  D  W,  VP  &  Chf  Engr,  KCS  RY,  1 14  W  1 1th  St,  Kansas  City,  MO,  64105 09-26-77 

Brooks  R  L,  Supv  Strs,  BNSF,  4200  Dean  Rd,  Fort  Worth,  TX,  76106 10-08-80 

Broussard  C  T,  AGM-Bus  Dvlpmnt,  LA  &  Delta  RR,  402  W  Washington  St,  New  Iberia,  LA,  70560 08-18-87 

Bruestle  K  E,  Sr  Proj  Mgr,  HNTB,  600- 108th  Ave  NE,  Ste.  405,  Bellevue,  WA,  98004 09-07-83 

Buchanan  R  A,  Gen  Rdmstr,  Paducah  &  Louisville  RY,  2465  Beulah  Rd,  Madisonville,  KY,  42431 05-31-96 

Buchanan  R  S,  Vice  President,  Apex  Contracting  Inc.  249  Mount  Airy  Ave,  Paris,  KY,  40361-1626 09-26-84 

Buchko  D  E,  Sr.  Project  Engr.,  CTE  Engineers,  1308  Jill  Terrace,  Homewood,  IL,  60430-4046 09-17-75 

Buckles  D  M,  Bridge  Insp.,  UP  RR.  903  Story  St.,  Boone,  IA,  50036 06-04-92 

Burgel  W  D,  Mgr,  RY  Engnr,  BRW,  Inc,  700  NE  Multnomah  St  #1050,  Portland,  OR,  97232-41 10 12-06-90 

Bums  B  T,  Engr  Structures,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 03-03-78 

Burns  M  R,  Supv-Equip  &  Facilities,  So.  Buffalo  RY  Co,  3556  Lake  Shore  Rd  #300,  Buffalo,  NY,  14219-1400 04-06-93 

Burrell  J  H,  Bridge  Insp,  IC  RR,  506  Carrollton  Ave,  Greenwood,  MS,  38930-4508 02-15-96 

Burrow  J  D,  Gen  Frmn,  UP  RR,  1000  W  4th  St,  Rm  16,  N  Little  Rock,  AR,  721 14 04-08-94 

Burrows  F  G,  Consl  Engr  (Prof  Of  Engr),  CA  State  U,  427  Bayside  Rd,  Apt  B,  Areata,  CA,  95521 10-10-73 

Busboom  G  G,  Sr  Dsgn  Tech,  ESCA  Consultants  Inc,  PO  Box  159,  Urbana,  IL,  61803 03-21-88 
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High  or  low,  A&K  will  help  you  over  rail  hurdles. 


With  every  rail  project,  you  are  met  by  obstacles  to 
work  around  and  over.   A&K  is  ready  to  leap  to  your 
aid  with   "rail  solutions"  to  your  toughest  challenges. 

A&K  measures  winning  performance  in  rail  projects  by 
how  well  we  help  you  reach  the  "finished  line."  We 
lead  the  industry  as  your  single-source  supplier  for 
new  and  relay  rail,  panelized  track,  turnouts,  tools, 
accessories  and  track  removal.  At  A&K,  we  are  always 
striving  to  beat  our  own  records  in  service  and  quality. 
A&K's  word  is  gold  which  makes  you  the  real  winner! 


Call  your  A&K  frock  specialist  today! 


A&K  Railroad  Materials,  Inc. 

1505  South  Redwood  Road 

P.O.  Box  30076 

Salt  Lake  City,  Utah  84130 

phone  801  974-5484 

toll  free  800  453-8812 

fax  801  973-7393 


JJ5 


(5 


©  1996  A&K  Rail! 


A&K  builds  panelized  turnouts  and  track  panels  to  fit  your  exact 
specifications. 


Busch  K  L,  Associate,  Homer  &  Shifrin  Cnslt  Engrs,  5200  Oakland  Ave,  St  Louis,  MO,  631 10-1436 08-31-77 

Buss  W  J,  Bridge  Insp,  Canadian  Pacific  RY,  401-9th  Ave  SW-Ste  600,  Calgary,  ALB,  CAN,  T2P  4Z4 02-14-97 

Butler  J  L,  Mgr  Bridge  Mtce-South,  UP  RR,  19  Pine  Tree  Loop,  N  Little  Rock,  AR,  721 16-8313 09-08-86 

Butterfield  S,  B&G  Roadway,  Nevada  State  RR  Museum,  2180  S  Carson  St,  Carson  City,  NV,  89701 11-16-95 

Byers  W  G,  Dir-Structures,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 11-10-69 

Bynum  F  N,  Bridge  Insp,  BNSF,  PO  Box  1 179,  Lampasas,  TX,  76550 07-1 1-94 

Caley  D  L,  Mgr  Of  Bridge  Mtce,  UP  RR,  2645  New  York  Ave,  Wichita,  KS,  67219 07-24-91 

Calhoun  R  L,  Associate,  CTE  Engineers,  303  E  Wacker  Dr,  Ste  600,  Chicago,  IL,  60601 09-18-88 

Cameron  J,  President,  Southeastern  Rail.Inc,  205  Industrial  Park  Rd,  Winona,  MS,  38967-2921 03-27-96 

Carapucci  C  U,  ADE-Strs  &  Facilities,  Conrail,  2193  Clover  Dr,  Broomall,  PA,  19008 08-24-94 

Carrato  J  L,  Vice  President,  Alfred  Benesch  &  Co,  205  N  Michigan  Ave,  Chicago,  IL,  60601 09-30-88 

Carter  A  B,  Supv  Of  B&B,  CSX  Transportation,  RR  3  Box  117R,  Lake  Butler,  FL,  32054-9422 03-31-77 

Carter  J  N,  Asst  Div  Engr,  NS  Corp,  PO  Box  3070,  Norfolk,  VA,  23514 10-20-86 

Carter  R  F,  Engr  Supv,  UP  RR,  PO  Box  95,  Minersville,  UT,  84752-0095 02-21-95 

Carter  R  W,  Mgr  Public  Prgms,  BNSF,  373  Inverness  Dr  South,  Englewood,  CO,  801 12 03-27-85 

Carver  W,  Supt  M/W,  Columbus  &  Greenville  RY,  PO  Box  6000,  Columbus,  MS,  39703 02-10-93 

Cary  D  J,  B&B  Supv,  Boston  &  Maine  Corp,  RR  1,  Box  254,  East  Deerfield,  MA,  01342 12-05-91 

Castrucci  A,  Sys  Engr  Strs-Fac,  Conrail,  2001  Market  St.  10-B-POB  41410,  Philadelphia,  PA,  19101-1410 05-04-82 

Cecchi  D  G,  Vice  President,  Collins  Engineers,  Inc,  165  N.  Canal,  Chicago,  IL,  60606 03-27-96 

Cemy  L  T,  Engineering  Dept,  AAR,  50  F  St  NW  Rm  7702,  Washington,  DC,  20001 03-26-80 

Chance  A,  Proj  Engr,  IC  RR,  650  N  Railroad  Ave,  Brookhaven,  MS,  39601 09-22-96 

Chapin  S  J,  Br  Dsgn  Engr,  Hays,  Seay,  Mattem  &  Mattern,  Po  Box  13446,  Roanoke,  VA,  24034 04-02-86 

Charles  H  H,  Engr  Strs,  Providence  &  Worcester  RR,  PO  Box  16551,  Worcester,  MA,  01601 02-06-89 

Charrow  A  M,  Div  Engr,  BNSF,  106  N  First  St,  Belen,  NM,  87002 10-04-82 

Chiaramonte  A  C,  Bridge  Insp,  BNSF,  180  Marcy  Ave,  Raton,  NM,  87740 03-22-95 

Choros  J,  7900  W  1 1 1th  St,  Palos  Hills,  IL,  60465 04-23-92 

Cizek  R  R,  Engr  Supv,  UP  RR,  430  Allonby,  Schaumburg,  IL,  60194 05-19-95 

Clark  J  W,  Engineer,  174  Marshall  Bridge  Dr,  Greenville,  SC,  29605-1247 03-31-87 

Clark  K  L,  Asst  Strs  Engr,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 02-21-95 

Clark  M  A,  Dtlr-Str,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 08-17-88 

Clark  T  H,  Engr.Bridges  Dist.#6,  CSX  Transportation,  2715  Ranier  St,  Florence,  SC,  29506 06-01-76 

Clarke  D  B,  Asst  Dir  Trans  Cntr,  U  Of  Tennessee,  Knoxville,  TN,  37996-4133 02-17-94 

Clarke  N,  Bridge  inspector,  Canadian  Pacific  RY,  120  Brookside  Rd,  Dalton,  PA,  18414 04-23-92 

Clayton  P  W,  Track  Supervisor,  Fordyce  &  Princeton  RR,  136  Plywood  Rd,  PO  Box  757,  Crossett,  AR,  71635-0757 03-27-96 

Cline  L  J,  Strs  Supv,  UP  RR,  1416  Dodge  St,  MC  3300,  Omaha,  NE,  68179 07-24-91 

Coates  D  E,  PUCO/RR  Inspector,  PUC  Of  Ohio,  33339  Myres  Rd,  Pomeroy,  OH,  45769 07-24-91 

Cohee  M  T,  Bridge  Insp,  Conrail,  5406  Asherbrand  Ln  #A,  Dublin,  OH,  43017-5082 02-17-94 

Comstock  C  F,  Sr  VP,  Modjeski  &  Masters,  PO  2345,  Harrisburg,  PA,  17105 12-03-87 

Conroy  R  P,  Mgr  B&B,  D&H  RY,  320  Snake  Hill  Rd,  Poestenkill,  NY,  12140 07-24-91 

Contreras  J,  Associate,  Carter  &  Burgess,  Inc,  7950  Elmbrook  Dr,  Dallas,  TX,  75247 01-22-96 

Cook  D  W,  Supv  B&B,  Montana  Rail  Link,  201  International  Way,  Missoula,  MT,  59807 02-05-91 

Cooper  L  M,  Strs  Supv,  UP  RR,  1416  Doge  St,  Rm  1000,  Omaha,  NE,  68179 07-24-91 

CoviU  C  R,  Asst  Supv  Strs,  Conrail,  3520  Plumey  Rd,  Northwood,  OH,  43619 12-03-87 

Cox  J,  Staff  Engr.,  Amtrak,  2658  Del  Mar  Heights  Rd  #403,  Del  Mar,  CA,  92014 04-23-92 

Coy  K  E,  B&B  Supv    (Ret),  CSX  Transportation,  6609  E  Walnut  St,  Evansville,  IN,  47715 06-01-89 

Cracchiolo  A,  Frmn  B&B,  TRRA  Of  St  Louis,  700  N  2nd  St,  Rm  203,  St  Louis,  MO,  63102 04-08-94 

Craft  J  M,  Bridge  Engr,  So  CA  Regional  Rail  Authority,  PO  Box  133,  Big  Bear  City,  CA,  92314 06-12-87 

Creighton  J  T,  Strs  Supv,  Canadian  Pacific  RY,  PO  Box  50,  Revelstoke,  BC,  CAN,  V0E  2S0 09-17-90 

Crisp  F  J,  Sr  Engr,  Southern  Co.  Services,  2028  Lakemoor  Dr,  Birmingham,  AL,  35244 02-17-94 

Culbertson  B  R,  Mgr  Of  Strs,  UP  RR,  900  Story  St,  Boone,  IA,  50036 09-20-87 

Cummings  J  R,  MgrTrk  &  Strs,  The  Indiana  RR  Co,  PO  Box  2464,  Indianapolis,  IN,  46206-2464 02-21-95 

Cunningham  W  P,  Ops  Engr,  Missouri-American  Water  Co,  18  Great  Lakes  Dr,  St  Peters,  MO,  63376-3226 08-12-81 

Cyrus  M  A,  B&B  Supvr.,  Willamette  &  Pacific  RR,  1 10  W  10th  St,  Albany,  OR,  97321 07-29-93 

Darnell  K  E,  Sr  Vice  President,  Ogden  Environmental,  1009  Commerce  Park  Dr  #100,  Oak  Ridge,  TN,  37830-8027 03-25-83 

David  W  B,  Midwest  Reg  Mgr,  STV  Inc.,  70  W  Madison  St,  Ste  2840,  Chicago,  IL,  60602-4207 03-18-87 

Davids  G  A,  Bridge  Engr,  FRA,  400-7th  St  SW  (RRS-15),  Washington,  DC,  20590 03-22-73 

Davidson  H  L,  Reg  Mgr  Of  Gangs,  CSX  Transportation,  PO  Box  1500  Lynn  Avenue,  Corbin,  KY,  40701 08-14-86 

Davis  D  A,  B&B  Frmn,  Canadian  Pacific  RY,  E  9102  Oak  Leaf  Ln,  Wisconsin  Dells,  WI,  53965 , 07-1 1-94 

Davis  D  R,  Genl  Supt,  The  Bay  Line  Rwy,  PO  Box  35098,  Panama  City,  FL,  32412-5098 05-16-73 

Davis  G  A,  B&B  Supv,  NS  Corp,  913  Brannen  Rd,  Statesboro,  GA,  30458 08-22-96 

Davis  M,  Engr  B&B,  Boston  &  Maine  Corp,  8  Graniteway,  Somersworth,  NH,  03878 03-21-93 

Davis  R  R,  B&B  Supv,  Canadian  Pacific  RY,  232  E  Irving  Park  Rd,  Wood  Dale,  IL,  60191 02-17-82 

DeBerg  D  G,  Chf  Engr,  DM&E  RR,  818  Candlewood  Ln,  Brookings,  SD,  57006 10-04-82 

Decker  D  L,  Strs  Frmn,  UP  RR,  6612  Clinton  Ave,  Richfield,  MN,  55423 03-22-95 

Deis  F  P,  Instr-Cvl  Tech,  Northern  ALB  Inst.  Of  Tech.,  1 1  Mill  Dr,  St  Albert,  ALB,  CAN,  T8N1J5 08-1 1-92 

Del  Signore  P  L,  Bridge  Prod  Engr,  Conrail,  425  Holiday  Dr,  Pittsburgh,  PA,  15220 06-07-90 

Del  Vecchio  S,  Engr.Strut.Opms,  Canadian  National  RY,  277  Front  St.  W.,  Toronto,  ONT,  CAN,  M5V  2X7 06-01-89 

Delwo  D  C,  Tmg  Supv,  Canadian  National  RY,  4629  Scott  Ave,  Terrace,  BC,  CAN,  V8G  2B1 07-29-93 

Dennis  W  B,  B&B  Supv,  Iowa  Interstate  RR,  1007  W  Main,  Anita,  IA,  50020 12-14-84 

Demer  A  L,  Mgr  RR  Projs,  TranSystems  Corp,  500  W  7th  St  #600,  Fort  Worth,  TX,  76102^1700 12-12-88 

Deterding  D  L,  Dir  Construction-West,  UP  RR,  1416  Dodge  Si-Room  1010,  Omaha,  NE,  68179 08-28-85 
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To  get  your  Timber  Bridge  Requirements  on 
Track  call  1-800  BPB  Ties  (272-8437) 
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Dickerson  R  D.  Bldg  Mtce  Engr.  NS  Corp,  99  Spring  St,  Atlanta,  GA,  30303 09-20-87 

Dietrich  S  R,  Supv  Strs,  Amtrak,  3815  Proctor  Ln,  Baltimore,  MD,  21236 08-22-96 

Dobranetski  E  B,  Chf-Major  Invest.  Branch,  Natl  Trans  Sfty  Bd,  18913  Cross  Country  Ln,  Gaithersburg,  MD,  20879 03-18-70 

Dolby  A  J,  Dolby  &  Assoc,  Inc.,  Rd  #4,  Box  85,  Seaford,  DE,  19973 02-28-75 

Dorrow  J  J,  Gen  Frmn,  UP  RR,  609  Troy  Dr,  Madison,  WI,  53704 04-06-93 

Doss  P  R,  B&B  Supv,  NS  Corp,  PO  Box  15074,  Asheville,  NC,  28813-0074 09-26-84 

Doty  D  A,  Design  Engineer,  Modjeski  &  Masters,  1055  St  Charles  Ave-Rm  5 10,  New  Orleans,  LA,  70047 10-21-92 

Douglas  D  A,  Mgr  B&B,  BNSF,  51  Broadway  St  N,  Ste  201,  Fargo,  ND,  58102 09-20-87 

Dout  K  R,  Strl  Supv,  BNSF,  1 1300  Burgan  NE,  Albuquerque,  NM,  871 1 1 10-04-82 

Draper  J  C,  Sr  Engineer,  Canadian  Pacific  RY,  401-9th  Ave  SW-Ste  600,  Calgary,  ALB,  CAN,  T2P  4Z4 02-14-97 

Driscoll  D  J,  Mgr  B&B,  BNSF,  5324  Trent,  Spokane,  WA,  99212 09-18-78 

Dummar  R  C,  Mgr  Arch  Dsgn,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,  NE,  68179. 10-21-92 

Duncan  D  R,  System  Bridge  Insp,  IC  RR,  PO  Box  1 1 1,  Goreville,  IL,  62939 08-20-91 

Dunn  H  A,  B&B  Supv,  IC  RR,  506  Carrollton  Ave,  Greenwood,  MS,  38903 .• 03-16-88 

Dunn  R  H,  President.  R  H  Dunn  &  Assocs  Inc.  PO  Box  3106,  Williamsburg,  VA,  23187-3106 09-11-68 

Dunn  T  V,  Proj  Mgr,  Amtrak,  210  S  Canal  St,  Chicago,  IL,  60606 02-17-82 

Dunsworth  J  E,  Mgr  Bridge  Const,  UP  RR,  2801  Rock  Creek  Pkwy,  N  Kansas  City,  MO,  641 17 09-07-83 

Dziak  J  E,  Proj  Mgr,  IHB  RR,  2721-161st  St,  Hammond,  IN,  46323 09-17-80 

Edwards  G,  Mtce  Engr  Strs,  UP  RR,  406  W  First  South,  Salt  Lake  City,  UT,  84101 12-19-75 

Eich  K  W,  Mgr  Bridge  Mtce,  UP  RR,  4823  N  1 19th  St,  Milwaukee,  WI,  53225 07-19-89 

Eldridge  J  E,  Mgr  Bridge  Mtce,  UP  RR,  2801  Rock  Creek  Pkwy,  N  Kansas  City,  MO,  641 17 09-08-86 

Ennis  C  R,  Bridge  Insp,  Amtrak,  57  Park  Ave,  Uncasville,  CT,  06382 09-22-96 

Eppehimer  R  J,  Associate,  Modjeski  &  Masters,  1055  St  Charles  Ave,  New  Orleans,  LA,  70130 08-10-90 

Ernst  K,  Mtce  Supvr,  EJ&E  RY,  1 141  Maple  Rd,  Joliet,  IL,  60432 06-06-91 

Estes  C  A,  Steel  Br  Frmn,  BNSF,  5230  N  Broadway,  Wichita,  KS,  67219 04-26-88 

Etienne  F,  Proj  Engr,  UP  RR,  165  N  Canal  St,  Chicago,  IL,  60606 03-25-92 

Evans  J  E,  Supv  Strs,  Canadian  Pacific  RY,  150  Henry  Ave-POB  7000,  Winnipeg,  MAN,  CAN,  R3C  4L9 10-1 1-94 

Famesi  R  E,  Asst  B&B  Supv,  METRA,  8416  S  77th  Ave,  Bridgeview,  IL,  60455 : 12-06-93 

Ferguson  E  O.  B&B  Supv,  BNSF,  106  Elm  Ave,  Castle  Rock,  CO,  80104 03-22-95 

Findlay  A  G,  B&B  Master.  Canadian  Pacific  RY,  233  Elgin  St  S,  Sudbury,  ONT,  CAN,  P3E  3N7 07-24-91 

Fischer  W  L,  Civil  Engr,  Lockheed  Martin,  5480  Stevin  Dr,  Paducah,  KY,  42001 02-15-96 

Ford  P  V,  Structural  Engr,  Duffield  Associates  Inc,  2613  Lamper  Lane,  Wilmington,  DE,  19808 .,- , ...09-16-81 

Foth  D  D,  Exec  Director,  American  Public  Transit  Assn,  1201  New  York  Ave  NW,  Washington,  DC,  20005 02-1 1-86 

Fraise  J  D,  Gen  Supv  Strs,  BNSF,  5800  N  Main  St,  Fort  Worth,  TX,  76179 09-26-77 

Franz  D  K,  Bridge  Engr,  KCS  RY,  1 14  W  1 1th  St,  Kansas  City,  MO,  64105 07-19-89 

Freeman  A  G,  Asst  To  Chf  Engr,  LS&I  RR,  105  E  Washington  St,  Marquette,  MI,  49855 02-21-95 

Freeman  M  P,  Associate,  Modjeski  &  Masters,  1304  Lake  Louise  Dr,  Gretna,  LA,  70056-8343 12-06-90 

Frohberg  E  K,  Dsgn  Engr,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 08-24-94 

Frost  J  S,  Sr  Br  &  Strs  Engr  (Ret),  BC  Rail,  RR  1-Site  N-Box  10,  Bowen  Island,  BC,  CAN,  VON  1G0 10-07-82 

Futrell  J  E,  Civil  Engr,  Design  Nine,  9700  MacKenzie  #204,  St  Louis,  MO,  63123 04-03-95 

Gall  W,  Sys  Stl  Br  Insp,  Conrail,  8079  Columbus  Rd,  Mount  Vemon,  OH,  43050-9358 .'. 01-05-89 

Gallagher  J,  B&B  Frmn,  Canadian  Pacific  RY,  829  S  Wacouta,  Prairie  Du  Chien,  WI,  53821 02-21-95 

Galloway  T  M,  Dir  Bridge  Mtce,  CSX  Transportation,  PO  Box  45052,  Jacksonville,  FL,  32232-5052 03-20-91 

Galvin  J  M,  Constr  Engr,  NJTRO,  51  Harman  Rd,  Edison,  NJ,  08837 04-27-87 

Garrett  D,  Rdmstr,  Eastern  AL  RY,  1380  Reynolds  Mill  Rd,  Alpine,  AL,  35014 03-21-93 

Gaspartich  M,  Prncpl  Proj  Engr,  NJTRO,  1 170  Aster  Dr,  Toms  River,  NJ,  08753 05-19-95 

GeMeiner  W  G,  Mgr  Methods/Research,  UP  RR,  1416  Dodge  St-MC  3300,  Omaha,  NE,  68179 04-06-93 

Gerhardstein  C  A,  Engr  B&B.  CSX  Transportation,  8731  Rolling  Brook  Ln,  Jacksonville,  FL,  32256-9026 02-09-90 

Gibbs  R  R,  Supv  Strs,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 05-04-78 

Gilbert  T  M,  Bridge  Insp,  Conrail,  1 1420  Woodtown  Rd,  Galena,  OH,  43021 08-29-89 

Glavin  W  E,  JBM  Engineers  &  Plnrs,  500  W  7th  St,  Fort  Worth,  TX,  76102 09-19-88 

Glidden  M,  Project  Mgr.,  Merrick  &  Co.,  PO  Box  22026,  Denver,  CO,  80222 03-20-91 

Goble  G  G,  Principal.  Goble  Rausche  Likins  &  Assocs.,  5398  Manhattan  Crcl,  Ste  100,  Boulder,  CO,  80303 02-17-94 

Godinez  F  T,  Trk  Ping  Engr,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,  NE,  68179 03-20-91 

Goebel  J,  B&B  Supv,  Canadian  Pacific  RY,  913  Bowen  St,  Savanna,  IL,  61074 02-11-92 

Goewey  C  T,  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 08-24-84 

Goldberg  D,  Chf  Engr,  Goodkind  &  ODea  Inc,  60  Feronia  Way,  PO  Box  1708,  Rutherford,  NJ,  07070-0708 12-06-74 

Goodall  S  A,  AVP  Mtce  Performance,  BNSF,  PO  Box  961034,  Fort  Worth,  TX,  76161-0034 01-05-89 

Goodman  J  P,  Asst  B&B  Supvr,  KCS  RY,  P.O.Box  903,  Blanchard,  LA,  71009 03-27-96 

Gosney  D  M,  Supv  Strs,  BNSF,  200  N  Avenue  H,  Barstow,  CA,  92311 09-26-84 

Gould  G  C,  Steel  Crew  Frmn.  UP  RR,  916  S  Wenonah,  Oak  Park,  IL,  60304-181 1 02-10-93 

Graves  V  T,  Crane  Operator,  BNSF,  RR  2  Box  147,  Marceline,  MO,  64658-9802 02-21-95 

Gray  E,  B&B  Foreman,  Canadian  Pacific  RY.  43  Beaver  Run  PI,  N  Lethbridge,  ALB,  CAN,  T1H  5Y6 02-14-97 

Green  H  W,  Sr.  RR  Engr.,  Santina  &  Thompson,  1355  Willow  Way,  Su.280,  Concord.  CA,  94520 1 1-05-82 

Griffin  D  C,  Dir  Strl  Dsgn,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,  NE,  68179 10-22-87 

Griffin  L  B,  B&B  Supv,  BC  Rail,  Box  8770,  Vancouver,  BC,  CAN,  V6B  4X6 02-23-81 

Grotz  W  A,  RR  Proj  Spec,  FRA,  12245  Pointer  Hill  Ct,  Ellicott  City,  MD,  21043 09-23-84 

Groves  G  R,  Dir  Strs  Mtce,  UP  RR,  1416  Dodge  St-MC  3300,  Omaha,  NE,  68179 10-05-71 

Gruebele  C  C.  Mgr  MAV,  Red  River  Valley  &  Western  RR,  501  Minnesota  Ave,  Breckenridge,  MN,  56520 09-18-94 

Gulledge  D  A,  Track  Supervisor,  Ashley  Drew  &  Northern  RR,  P.O.Box  757  Plywood  Rd„  Crossett,  AR,  71635-0757 03-27-96 

Gupta  S  N,  Asst  Chf  Engr,  Metro  North  Commuter  RR,  347  Madison  Ave-4th  Fir.  New  York,  NY,  10017 09-16-90 
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Haff  G  A,  Sr  Engr,  NJTRO,  1 139  Dove  St.,  Toms  River,  NJ,  08753 03-23-94 

Hagen  J  T,  Bridge  Insp,  BNSF,  RR  3  Box  73,  Grafton,  ND,  58237 10-16-96 

Hager  W  J,  Constr  Sup/Strts,  Canadian  Pacific  RY,  6002-130th  St  W,  Apple  Valley,  MN.  55124 03-21-93 

Hague  C  H.  Alfred  Benesch  &  Co.  656  Rose  Ave,  Des  Plaines,  IL,  60016 05-15-74 

Hague  S  T,  Bridge  Engr,  HNTB,  5236  McCoy.  Shawnee,  KS,  66226 02-17-94 

Hall  F  T,  Proj  Engr-Trk  &  Fac,  Amtrak,  210  S  Canal  St-Rm  400,  Chicago,  IL,  60606 06-04-92 

Halsell  L  D,  Bridge  Insp,  UP  RR,  4303  Billy  Sames,  Adkins,  TX,  78101 1 1-01-89 

Hamel  G  A,  B&B  Frmn,  Canadian  Pacific  RY,  PO  Box  22,  Towner,  ND,  58788 02-15-96 

Hamel  R  K.  Bridge  Insp,  BNSF,  PO  Box  1003,  Devils  Lake,  ND,  58301 01-22-96 

Hand  J  M.  Mgr  Bridge  Mtce,  UP  RR,  2730  SE  Market  St,  Des  Moines,  IA,  50317 04-06-93 

Hankinson  E,  Proj  Engr,  HDR  Engineering,  1283  Cabrillo  Park,  Santa  Ana,  CA,  92701 03-23-94 

Hanquist  S  W.  Constr-East,  UP  RR,  1416  Dodge  St,  Rm  1010,  Omaha,  NE,  68179 02-17-94 

Harrington  S  J,  Engr  Tech  II,  UP  RR,  201  E  17th  St,  Cheyenne,  WY,  82001 04-03-95 

Harris  J  D,  Foreman,  Canadian  Pacific  RY,  2507  Broken  Arrow  Road,  Chillicothe,  MO,  64601 03-27-96 

Haug  G  E,  Mgr  Engr.  BNSF.  999--3rd  Ave,  Suite  2000  FIC,  Seattle,  WA,  98104 .. 09-14-83 

Hauschildt  K  G,  Asst  Engr  Br  Dept,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 08-13-85 

Hay  G  T,  Civil  Engr,  Design  Nine,  9700  Mackenzie  #204,  St  Louis,  MO,  63123 03-27-96 

Hazell  A,  Asst  To  Exec  VP,  AAR,  50  F  St  NW.  Washington,  DC,  20001 07-1 1-94 

Hedberg  T  W,  Proj  Mgr-RR  Engr.  TKDA,  444  Cedar  St  #1500,  St  Paul,  MN,  55101-21 10 06-04-92 

Hedden  W  H,  Engr  Supv,  UP  RR,  PO  Box  815,  Quincy,  CA,  95971 02-21-95 

Heinrich  T  C,  Engr  Strs,  NS  Corp,  99  Spring  St  SW.  Atlanta,  GA,  30303 06-14-85 

Helgeson  B,  Asst  Frmn,  UP  RR,  N7919-535th  St,  Spring  Valley,  WI,  54767-7807 03-22-95 

Helm  J  M,  Sr  RR  Engr-RR  Struct.,  HDR  Engineering,  8420  W.  Bryn  Mawr,Su.350,  Chicago,  IL,  60631-3404 09-17-72 

Henri  S,  Structures  Supvr,  Canadian  Pacific  RY,  233  Elgin  St,  Sudbury,  ONT,  CANADA,  P3A  3N7 03-27-96 

Hensel  R  J,  VP  Of  Engrng,  NYS&W  RY,  1  Railroad  Ave  C,  Cooperstown,  NY,  13326 06-04-92 

Henson  D  D,  Supv  Of  Tmg-B&B,  CSX  Transportation,  3423  U.S.  Rte.  60E,  Barboursville,  WV,  25504 1 1-16-95 

Hergenrader  R  M,  AVP-Bus/Rail  Facilities,  DART,  PO  Box  660163,  Dallas,  TX,  75266-7257 04-23-92 

Herren  G  H,  Supv  Strs  (Ret),  AT&SF  RY,  10218  Sagegreen  Dr,  Houston,  TX,  77089 09-12-76 

Hester  G  L,  Mgr  Bridge  Mtce,  UP  RR,  16666  Fallen  Tree  Dr,  San  Antonio,  TX,  78247-2028 10-02-86 

Higgins  N  J,  SrTrk  Engr,  LS  Transit  Systems,  1515  Broad  St,  Bloomfield,  NJ,  07003-3069 1 1-30-89 

Hill  G  L,  Mgr  Br  Constr,  UP  RR,  1416  Dodge  St,  BBMC  3300,  Omaha,  NE,  68179-0033 08-26-86 

Hill  S  J,  Mgr.  Structures,  Canadian  Pacific  RY,  PO  Box  530,  Minneapolis,  MN,  55440 12-03-92 

Hille  M  A,  Asst  Div  Engr-Bridges,  NS  Corp,  1 15  Rebel  Dr,  Somerset,  KY.  42501 09-14-83 

Hoadley  D  E,  Clmc  Engr,  Canadian  Pacific  RY,  PO  Box  8002,  Clifton  Park.  NY,  12065-8002 02-20-74 

Hool  D  K,  Proj  Engr,  Conrail,  5685  Crystal  Bay  West  Dr.  Plainfield,  IN,  46168-9255 1 1-03-81 

Homey  J  J,  Sr  Rail  Mgr-Strs,  Carter  &  Burgess,  Inc,  4646  So.  132nd  Street,  Omaha,  NE,  68137 10-15-79 

Hostler  J  L,  Str  Engr,  BNSF,  1624  First  St  NW,  Albuquerque,  NM,  87102 12-12-88 

Howard  E,  Asst  Div  Mgr-Engr,  Canadian  Pacific  RY,  8001  Florida  Ave  N,  Brooklyn  Park,  MN,  55445 03-23-94 

Howell  J  E,  Clrnc  Engr,  NS  Corp,  99  Spring  St,  Box  142,  Atlanta,  GA,  30303 08-25-88 

Hrncir  S  A,  Proj  Mgr,  HNTB,  515  W  Greens  Rd  Ste.  1 100,  Houston,  TX,  77041 05-19-95 

Hubbard  J  H,  Rdmstr,  Pittsburgh  &  Shawmut  RR,  RD  2  Middle  St.,  Brookville,  PA,  15825 03-16-88 

Hudak  T  M,  Asst  Mgr  Engr,  BNSF,  2000  FIC.  999-3rd  Ave,  Seattle,  WA,  98104 09-20-92 

Hughes  T  G,  Mgr  Structs.Prairie  Dist.,  Canadian  Pacific  RY,  400-125  9th  Ave.SE,  Calgary,  ALB.  CANADA.  T2G  5E4 03-27-96 

Hunt  L  R.  Field  Engr,  UP  RR,  24125  Aldine-Westfield,  Spring,  TX,  77373 05-26-93 

Hutton  H  R,  Sr  Str  Dsgnr,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,  NE,  68179 09-20-92 

Huya  T,  Proj  Engr,  BNSF,  5800  N  Main  St,  Fort  Worth,  TX,  76179 03-22-95 

Hynes  T  E,  Research  Engr,  Michigan  DOT,  217  Maple  St,  Grand  Ledge,  MI,  48837-1420 1 1-01-89 

Iwen  R  D,  B&B  Foreman,  Canadian  Pacific  RY,  404  Tyler  St,  Merrill,  WI,  54452 05-31-96 

Iwinski  J  R,  Structural  Engr,  10107  Alden  Rd,  Harvard,  IL,  60033 12-14-65 

Jackson  J  P,  B&B  Insp,  UP  RR,  7010  E  30th,  Hutchinson,  KS,  67502 09-20-87 

Jacobson  L  S,  Exec  VP  &  COO,  Copper  Basin  RY,  9790  N  Buena  Vista,  Oro  Valley.  AZ,  85737 08-24-94 

Jamison  B  J,  Tech  Instr,  NS  Corp,  101  Thoroughbred  Drive,  McDonough,  GA,  30253 07-12-93 

Jennison  K  H,  Asst  Dir  Str  Dsgn,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 12-05-88 

Jensen  A  H,  Mgr  Envrnmntl  Mtce,  UP  RR,  406  W  First  St  South,  Salt  Lake  City,  UT,  84101 08-10-83 

Jensen  B  D,  Mgr  Public  Projs,  UP  RR.  1416  Dodge  St-Rm  1010,  Omaha,  NE,  68179 09-21-87 

Jeske  T,  Mgr  Trk  &  Strs,  Twin  Cities  &  Western  RR,  2925-12th  St  E,  Glencoe,  MN,  55336 09-05-95 

Jessen  J  M,  Mgr  Bridge  Mtce-West.  UP  RR,  Rt  5,  Box  5158,  Hermiston,  OR.  97838-9704 07-24-91 

Johanningmeier  C,  RR  Engr,  Columbia  Terminal  RR,  PO  Box  N,  Columbia,  MO.  65205 09-19-93 

Johnson  A  R,  Chf  Engr,  Illinois  &  Midland  RR,  PO  Box  139,  Springfield,  IL,  62705 06-01-76 

Johnson  D  A,  Architect,  TKDA,  444  Cedar  St  #1500,  St  Paul.  MN,  55101 02-21-95 

Johnson  G  D,  Engr  Supv,  UP  RR,  2217  Ivy  St,  Nampa,  ID,  83686-6189 02-21-95 

Johnson  H  T,  Assoc  Trng  Instructor,  Canadian  Pacific  RY,  27450  Flora  St  NW,  Isanti,  MN,  55040 08-22-96 

Johnson  J,  Mgr  Strs  Dsgn,  BNSF,  13005  El  Monte,  Leawood,  KS,  66209 01-05-89 

Johnson  J  M,  Dir  Of  Engineering,  Amtrak,  810  N  Alameda  St,  Los  Angeles,  CA,  90012-2986 10-04-82 

Johnson  M  L,  Mgr  Strs,  BNSF,  3253  E  Chestnut  Expwy,  Springfield,  MO,  65803 02-24-84 

Kadota  R  M,  Dir-Bridge  Engnrng,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 04-03-95 

Kann  H  S,  Supv  Strs,  Conrail,  RD  1,  Box  958,  Altoona,  PA,  16601 06-06-91 

Kapp  J  T,  Asst  Ch  Engr-Constr,  East,  Conrail,  POB  41412-2001  Market  St  12-B,  Philadelphia.  PA,  19101-1412 1 1-13-79 

Karns  S  W,  Strs  Supv,  Canadian  Pacific  RY,  3  Manitoba  St,  Moose  Jaw,  SASK,  CANADA,  S6H  1P8 06-04-92 
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Karsten  R  C,  B&B  Supv,  UP  RR,  200  Marion  Way,  Bloomington,  CA,  92316 08-25-78 

Katcher  G  W,  B&S  Ops  Officer,  Canadian  National  RY,  433  Main  St,  Winnipeg,  MAN,  CAN,  R3C  2P8 03-24-82 

Kaye  R,  Bridge  Engr,  IC  RR,  1053  West  Park  Front,  Joliet,  IL,  60436 1 1-01-89 

Kelly  R  J,  Civil  Engr,  Kelly  Engr,  Inc,  915-8th  St,  Boone,  IA,  50036 01-22-96 

Kenyon  R  S,  Dir-Field  Support,  UP  RR,  1416  Dodge  St  Room  800,  Omaha,  NE,  68179 12-06-85 

Kermack  D  W,  B&B  Frm.Rel  Struct  Supvr,  Canadian  Pacific  RY,  Box  8592,  Revelstoke,  BC,  CANADA,  V0E  2S0 03-27-96 

Kershner  D  L,  Staff  Engr,  Amtrak,  900  Second  St  NE,  Ste.  101,  Washington,  DC,  20002 11-03-81 

Kiefer  K  E,  Supv  Strs,  BNSF,  2200  S  Union,  Tulsa,  OK,  74107-2763 08-22-96 

Killingbeck  D  R.  Sys  Engr  Strs,  Conrail,  2001  Market  St-lOB,  Philadelphia,  PA,  19101 01-22-96 

Klett  J  M,  Supvr  Stds  &  Work  Methods,  Canadian  Pacific  RY.  401-  9th  Av  SE-Ste  600,  Calgary,  ALB,  CANADA,  T2P  4Z4 03-27-96 

Knuth  D,  Principal,  Meridian  Engrs  &  Plnrs,  Inc,  1  N  Franklin  St  #1800,  Chicago,  IL,  60606-3420 12-08-75 

Knuth  G  A,  Mgr  Strs,  Wisconsin  Central  Ltd,  5910  Brown  Rd,  Little  Suamico,  WI,  54141 10-30-78 

Knutson  C  C,  Supv  Strs,  BNSF,  310  N  Merrill,  Glendive,  MT,  59330 02-15-96 

Koenig  B  L,  Bridge  Insp,  Wisconsin  Central  Ltd,  257  Greeley,  Berlin,  WI,  54923 09-24-95 

Koff  K  F,  Sr  Engr  Busn  Unit,  Amtrak,  810  N  Alameda,  Los  Angeles,  CA,  90012-2986 08-22-96 

Krasnow  R  S,  Asst  Ch  Engr  Strts,  Metro  North  Commuter  RR,  420  Lexington  Ave,12th  Fl,  New  York,  NY,  10017 03-27-96 

Krupa  G  E,  Vice  President,  Clark  Dietz,  Inc.,  216  S  Jefferson,  Suite  303,  Chicago,  IL,  60661 09-29-74 

Kucirek  E  J,  President,  Kucirek  Engineering,  Inc,  4642  S  132nd  St,  Omaha,  NE,  68137-1764 08-19-93 

Kuczkowski  M,  Structures  Supv,  UP  RR,  701  Kress  Rd,  West  Chicago,  IL,  60185 04-21-89 

Kuhn  R  C,  Cnsltng  Prof.,  Woodward  Clyde  Consultants,  101  S  108th  Ave- 1  Old  Mill  Bid,  Omaha,  NE,  68154 08-12-81 

Kuhn  T  E,  President,  Kuhn  Professional  Srvcs  Inc,  9530  Mackenzie  Circl  Dr,  St  Louis,  MO,  63123-5474 03-01-77 

Kulick  K  L,  Dir  Sts  Design,  Amtrak,  30th  Street  Station  4S,  Philadelphia,  PA,  19104 10-08-80 

Ladner  D  R,  Engr  Of  Dsgn,  Wisconsin  Central  Ltd,  PO  Box  5062,  Rosemont,  IL,  60017 03-01-77 

LaHue  S  M,  Steel  Bridge  Insp,  BNSF,  1624  First  St  NW,  Albuquerque,  NM,  87102-1538 09-13-89 

Lake  G  D,  Consultant,  RR  Mtce  &  Con  Mgmt  Inc,  5675  W  Potter  Dr,  Glendale,  AZ,  85308 1 1-05-82 

Lamb  R  S,  B&B  Foreman,  UP  RR,  1900  Epps,  Fort  Worth,  TX,  76104 03-25-92 

Lamkin  J  R,  Mgr  Constr-South  Reg,  NS  Corp,  1463  Seafoam  Ct,  Marietta,  GA,  30066-1842 03-27-85 

Lancaster  J  E,  Chf  Engr  (Ret),  St  Lawrence  &  Atlantic  RR,  PO  Box  377,  Gray,  ME,  04039-0377 10-26-73 

Lane  D  R,  B&B  Master,  Canadian  Pacific  RY,  19  Green  Island  Ave,  Latham,  NY,  12110 05-19-95 

Langrehr  I  B,  Steel  Erector  Frmn,  Canadian  Pacific  RY,  N4935  Oakview  Dr  #1,  West  Salem,  WI,  54669 07-11-94 

LaRose  A  E,  Mgr  Br  Mtce,  UP  RR,  24125  Aldine  Westfield,  Spring,  TX,  77373 09-14-83 

Lasley  D  E,  Consultant,  8601  S  68th  E  Ave,  Tulsa,  OK,  74133-4106 04-29-83 

Lees  H  M,  Sr  Engr  Trk  &  Strs,  BNSF,  1001  NE  Atchison  St,  Topeka,  KS,  6616-1 197 12-09-71 

Legare  C  G,  Trml  Supvr  Strs,  St.  Lawrence  &  Hudson  Rwy,  2061  McCowan  Rd-Ste  202,  Scarborough,  ONT,  CAN,  MIS  3Y6 05-19-95 

Leichner  C  H,  Sr.  Vice  President,  HDR  Engineering,  8404  Indian  Hills  Dr,  Omaha,  NE,  681 14 01-10-92 

Lemanski  F  G,  Str  Sys  Engr,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 1 1-05-76 

Lemelin  R  A,  Constr  Supervisor,  Canadian  Pacific  RY,  104  Spencer  St,  Cartier,  ONT,  CANADA 03-27-96 

Lenning  C  R,  Proj  Mgr,  HDR  Engineering,  11020  King  St,  Ste  200,  Overland  Park,  KS,  66210 03-22-95 

Levy  D,  Vice  President,  Frederic  R  Harris,  Inc,  222  W  Sixth  St,  Ste  950.  San  Pedro,  CA,  90731 07-18-90 

Lewis  D  J,  Asst  Engr  Of  Strs,  IC  RR,  17641  S  Ashland  Ave,  Homewood,  IL,  60430-1345 09-19-73 

Lewis  G  L,  Sr  Proj  Mgr,  CH2M  Hill,  100  Inverness  Terrace  E.,  Englewood,  CO,  80112 06-07-90 

Lileikis  J  A,  Sr  Engr-Strs,  Amtrak,  30th  St.  Station-4th  Fir  S,  Philadelphia,  PA,  19104 03-27-85 

Lim  P  C,  Bridge  Engr,  BC  Rail,  221  W  Esplande,  N  Vancouver,  BC,  CAN,  V7M  3J1 03-27-96 

Linaberry  W  D.  Asst  DE-Strs,  Conrail,  1  Buxton  Ct,  Barnegal,  NJ,  08005 02-17-94 

Linden  D,  Gen  Roadmaster,  So.  Kansas  &  Oklahoma  RR,  1230  S.  Walnut,  Coffeyville,  KS,  67337 03-27-96 

Lloyd  S  M,  B&B  Supv,  NS  Corp,  5100  Woodall  Rd,  Lynchburg,  VA,  24502 08-17-88 

Lott  D  W,  Mgr  Of  Strs,  UP  RR,  708  Lancaster  Ln,  Geneva,  IL,  60134-3443 09-15-86 

Lozano  D  E,  Asst  Dir  Strts,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 03-07-79 

Luciano  P  L,  Strl  Engr,  METRA,  547  W  Jackson  Blvd,  Chicago,  IL,  60661 07-24-95 

Lusney  J,  B&B  Supv.,  BC  Rail,  PO  Box  8770,  Vancouver,  BC,  CAN,  V7V  3W7 10-05-90 

LuzierW  B,  Chf  Engr,  LZR  Engineering,  Inc,  646  Exchange  Pl.Su.125,  Lilbum,  GA,  30247 10-17-85 

Lynn  M  R,  Proj  Engr,  Amtrak,  600  Dey  St,  Niles,  MI,  49120 11-16-95 

Mader  C  E,  Mgr  RR  Div,  Wilson  &  Co,  3101  Broadway,  Ste  310,  Kansas  City,  MO,  641 1 1 12-12-88 

Maloney  D,  Mtce  Supv,  EJ&E  RY,  1 141  Maple  Rd,  Joliet,  IL,  60434 06-06-91 

Mancuso  J  S,  Bridge  EngT-Mtce,  UP  RR,  9499  Atkinson  St,  Roseville,  CA,  95678 02-10-93 

Marge  M  J,  Bridge  Inspector,  Amtrak,  7  Anthony  Rd,  N.  Stonington,  CT,  06359 08-22-96 

Marianos  W  N,  Associate,  Modjeski  &  Masters,  6100  Center  Grove,  Ste.  2,  Edwardsville,  IL,  62025 08-10-90 

Marks  C  K,  Vice  President,  Green  &  Marks,  1977  Western  Ave,  Albany,  NY,  12203 04-23-92 

Marlow  M  J,  Sr  Proj  Engr,  Alfred  Benesch  &  Co,  Blvd  Towers  S-205  N  Michigan,  Chicago,  IL,  60601 03-28-72 

Martin  B  T,  Sr  Associate,  Modjeski  &  Masters,  229  Manchester  Rd  #102,  Poughkeepsie,  NY,  12603-2534 04-26-88 

Martinez  FA,  Engineer,  HNTB,  13316  Veronica  Rd,  Farmers  Branch,  TX,  75234 02-17-94 

Masters  J  R,  Dir-Freight  RR  Engr  Srvcs,  HNTB,  1201  Walnut,  Kansas  City,  MO,  64106 02-15-96 

Matthias  R,  Project  Engineer,  Canadian  Pacific  RY,  2755  Loughead  Hwy,  Port  Coquitlam,  BC,  CAN,  V3B  5Y9 03-27-96 

Maupin  A  J,  Technologist,  Alfred  Benesch  &  Co,  1107  S  2nd  St,  St  Charles,  IL,  60174-4106 09-16-81 

May  J  C,  Proj  Mgr-PA  Clrnc  Proj,  Conrail,  2001  Market  Street,  Philadelphia,  PA,  19101-141 1 08-10-90 

Maylie  B  J,  Supv  Of  Strs,  Conrail,  18  Farm  Brook  Dr,  Hamilton,  NJ,  08690-2323 07-11-94 

McCammon  D  L,  Office  Engr,  HNTB,  1600  Broadway,  Ste  1300,  Denver,  CO,  80202 08-24-84 

McCloe  W  R,  Envrn.  Health  &  Safety,  Conrail,  141  Diversy,  Brooklyn,  MI,  49230 08-18-87 

McDonald  G  W,  Sr  RR  Cnsltnt,  6418  S  120th  Plz,  Omaha,  NE,  68137 12-06-90 

McGinley  M  E,  Dir  Of  Engrg,  So  CA  Regional  Rail  Authority,  PO  Box  86425,  Los  Angeles,  CA,  90086-0425 05-08-84 

Mclntire  G  C,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 03-20-91 
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rhe  Hidden 
Enemy. . . 


You  can't  always  see  the  enemy  lying 
beneath  the  surface  -  touled  ballast 
waiting  to  combine  with  moisture  to 
destabilize  your  track. 

A  regular  program  of  shoulder  ballast 
cleaning  helps  keep  your  ballast 
performing  as  it  should.  This  stand- 
alone operation  provides  many 
important  benefits  including: 

•  Extends  time  between  costly 
surfacing  cycles. 

•  Increases  life  of  track  components. 

•  Helps  eliminate  the  need  for 
expensive  undercutting  operations. 


The  Loram  Shoulder  Ballast  Cleaner, 
along  with  the  Loram  Badger  Ditcher, 
are  your  keys  to  a  complete ,  cost- 
effective  drainage  maintenance 
system.  To  learn  more  about  how  you 
can  maintain  the  stability  of  your  track 
structure,  contact: 


Nobody  builds  it  tougher. 

Or  services  it  better. 


Loram  Maintenance  of  Way,  Inc. 

3900  Arrowhead  Drive 
P.O.  Box  188 
Hamel,  Minnesota  55340 
Telephone  (612)  478-6014 
Telex  29-0391,  Cable  LORAM 
Fax  (612)  478-6916 


McKee  R  L,  Mgr  Structures,  Canadian  Pacific  RY,  2755  Loughead  Hwy,  Port  Coquitlam,  BC,  CAN,  V3B  5Y9 03-27-96 

McKenery  D  F,  Tec  II  Operator,  South  Branch  Valley  RR,  PO  Box  470,  Moorefield,  WV,  26836 07-1 1-94 

McKillip  B,  Asst  Mgr  Of  Mtce,  DM&E  RR,  PO  Box  178,337-22nd  Av  S,  Brookings,  SD,  57006 03-27-96 

McLaughlin  S  J,  VP-Engineering  Srvcs,  UP  RR,  1416  Dodge  St  #1200,  Omaha,  NE,  68179 04-26-88 

McLeman  J  D,  Struts  Supvr,  Canadian  Pacific  RY,  2239  Sicamous  Ave,  Coquitlam,  BC,  CANADA,  V3K  6R9 03-27-96 

McMaster  M  C,  Asst  Chf  Engr,  CSX  Transportation,  128  Bear  Pen  Rd,  Ponte  Vedra  Beach,  FL,  32082 09-17-78 

McMurray  T  C,  Sys  Chf  Engr,  BNSF,  777  Main  St-16th  Fir,  Fort  Worth,  TX,  76102 12-12-88 

McNaughton  S,  Mgr  Envmmntl  Fid  Ops,  UP  RR,  1416  Dodge  St-Rm  930,  Omaha,  NE,  68179 11-18-94 

McNeely  L  C,  Supv  Strs,  BNSF,  PO  Box  96362,  Oklahoma  City,  OK,  73143 01-05-89 

McNulty  A,  Asst  Mgr  M/W  Trng,  BNSF,  12345  College  Blvd-ITC  Bldg,  Overland  Park,  KS,  66223 06-04-92 

McQuitty  J  M,  Strs  Supv,  UP  RR,  206  Eaton  St,  St  Paul,  MN,  55107 09-19-88 

McVoy  M  F,  Mgr  Engr  Facilities,  UP  RR,  1416  Dodge  St-MC  300,  Omaha,  NE,  68179 02-05-91 

McWalters  T  J,  Engr  Of  Structures,  NJTRO,  610-  11th  Ave,  Belmar,  NJ,  07719 03-27-96 

Mele  F,  Project  Tech,  Canadian  Pacific  RY,  400,125  -  9th  Ave  SE,  Calgary,  AB,  CANADA,  T2W  4E1 03-27-96 

Melito  R,  Struct  Supvr,  Canadian  Pacific  RY,  400,  125  -  9th  Ave  SE,  Calgary,  AB,  CANADA,  T2G  5E4 03-27-96 

Menerey  M  R,  Supv  Strs,  Wisconsin  Central  Ltd,  PO  Box  344,  Sault  Ste  Marie,  MI,  49783 04-23-92 

Mercurio  J,  Asst  Supv,  Metro  North  Commuter  RR,  83  Prince  St,  Hastings  On  Hudson,  NY,  10706 03-21-93 

Meyers  G  E,  MgT  Strl  Proj,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,  NE,  68179 03-20-91 

Michael  R  G,  Sr  RR  Assoc.  (Ret),  Bowman,  Barrett  &  Assocs,  Inc.,  508  W  56th  St,  Hinsdale,  EL,  60521-5101 02-19-85 

Michaels  R  J,  Strl  Ping  EngT,  UP  RR,  1416  Dodge  St  MC3300,  Omaha,  NE,  68179 03-20-91 

Michaud  R,  B&B  Foreman,  Canadian  Pacific  RY,  3933  Bancroft  Dr,  Coniston,  ONT,  CANADA,  POM  1M0 03-27-96 

Michel  J  N,  Vice  President,  LS  Transit  Systems,  PO  Box  447,  Narberth,  PA,  19072 06-08-79 

Mielke  A,  Structs  Specialist,  Canadian  Pacific  RY,  233  Elgin  St,  Sudbury,  ONT,  CANADA,  P3A  3N7 03-27-96 

Millsap  S  A,  AVP  Structures,  BNSF,  2600  Lou  Menk  Dr,  Fort  Worth,  TX,  76131-2830 09-23-84 

Miltimore  A  R,  Project  Engineer,  Canadian  Pacific  RY,  4618  Woodgreen  Dr,  West  Vancouver,  BC,  CAN,  V7S  2V2 03-27-96 

Misiaszek  A  E,  Program  Mgr,  Amtrak,  6  Lantern  Lane,  Old  Lyme,  CT,  06371 02-17-94 

Montgomery  V  T,  Cvl  Dsgn  Engr,  TKDA,  444  Cedar  St  #1500,  St  Paul,  MN,  55101-21 10 06-04-92 

Moore  A  D,  Supv  Admn,  BNSF,  14506  Hemlock,  Overland  Park,  KS,  66223-3313 02-06-89 

Moore  C  B,  Engr  Supv,  UP  RR,  1412  Brentwood  Dr,  Fort  Collins,  CO,  80521-4300 02-21-95 

Moore  S  C,  Bridge  Insp,  Willamette  &  Pacific  RR,  2241 1  Powerline  Rd,  Harrisburg,  OR,  97446 02-14-97 

Moore  T  R,  Dir  Of  Strl  Engr,  Goodkind  &  O'Dea,  PO  Box  340,  Carlisle,  PA,  17013 02-14-97 

Moroney  B  E,  Asst  Rdmstr,  CSX  Transportation,  34  Worcester  Lane,  Waltham,  MA,  02154 04-23-92 

Mortensen  L  P,  Instr-Wldng  Tech,  Central  Community  College,  1 123  Country  Club  Dr,  Hastings,  NE,  68901 08-1 1-92 

Morton  D  M,  Asst  Ch  Engr-B&B,  TRRA  Of  St  Louis,  700  N  Second  St,  Rm  203,  St  Louis,  MO,  63102 10-02-86 

Mouton  M,  Trk  Supv,  LA  &  Delta  RR,  402  W  Washington  St,  New  Iberia,  LA,  70560 04-21-89 

Murlatt  G  L,  Supv.  Strs.,  Conrail,  647  Observatory  Dr,  Lewisberry,  PA,  17339 04-26-91 

Murphy  R  C.  Mgr.  Structures  Design,  BNSF,  777  Main  St.1700  Contl.Plaza,  Fort  Worth,  TX,  76102-5384 03-15-89 

Murphy  R  F,  Mgr  Bridge  Mtce,  UP  RR,  2730  SE  Market  St,  Des  Moines,  IA,  50317 10-08-91 

Muth  F  R,  Pmcpl  Engr,  Muth  Consulting  Engineers,  913  SW  Higgins  Ave,  Missoula,  MT,  59803 07-24-91 

Myres  J  H,  Mgr  Of  Bridge  Mtce,  UP  RR,  1900  Epps,  Fort  Worth,  TX,  76104 07-24-91 

Naasz  H  E,  Mgr  Of  Bridge  Mtce,  UP  RR,  24125  Aldine-Westfield  Rd,  Spring,  TX,  77373 07-24-91 

Nagel  R  W,  Mtrls  Engr,  Canadian  National  RY,  777  Oakland  Ave,  Pontiac,  MI,  48340 09-20-87 

Naglich  J  A,  Matl  Insp,  Amtrak,  210  S  Canal  St,  Chicago,  IL,  60606 04-26-91 

Neece  J  L,  Supv  Facilities  Mtce,  CSX  Transportation,  1435  Secretariat  Dr,  Helena,  AL,  35080 08-10-83 

Nesbitt  S  A,  Sr  Strl  Engr,  PierceGoodwinAlxndr&Lnvll,  2701  N  Rocky  Point  Dr  #500,  Tampa,  FL,  33607-5920 08-12-81 

Nicholson  H,  Bridge  Supt,  FEC  RY,  353  Florida  Ave,  Fort  Pierce,  FL,  33450-4362 02-14-97 

Niemeyer  T  M,  Principal,  Niemeyer  &  Assocs,  PC,  6420  Giant  Oaks  Rd,  Wonder  Lake,  IL,  60097-8949 09-19-73 

Norton  J,  Bridge  Inspector,  Reid  H.  Potter  Assocs  Inc,  RR  1,  Box  4390,  Poland  Spring,  ME,  04274 03-27-96 

Novak  M,  Strl  Ping  Engr,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,  NE,  68179 03-20-91 

Noyszewski  M,  Engr  Of  Structures,  IC  RR,  17641  S  Ashland  Ave,  Homewood,  IL,  60430-1345 07-01-65 

O'Malley  M,  Plan  Room  Librarian,  Australian  National  RY,  320  Churchill  Rd,  Kilbum,  SA,  AUSTRALIA,  5084 02-14-97 

Ogee  T  T,  Chf  Engr  Dsgn,  UP  RR,  1416  Dodge  St-Rm  1030,  Omaha,  NE,  68179 03-25-92 

Ohl  L  L,  Supv  Of  Strs,  Conrail,  2  S.  Hanna  St,  Lock  Haven,  PA,  17745 09-20-92 

Olechowski  T  N,  Engr-Strs,  Amtrak,  30th  St.  Station-4th  Fir  S.,  Philadelphia,  PA,  19104 12-06-93 

Olsen  R  A,  Engr  Of  Structures,  NJTRO,  One  Penn  Plaza  East,  Newark,  NJ,  07105-2246 04-08-94 

Olson  R  L,  Bridge  Insp,  BNSF,  PO  Box  1834,  Minot,  ND,  58702-1834 01-22-96 

Olson  R  T,  Project  Engr-Signal,  Amtrak,  210  S  Canal  St,  Rm  410,  Chicago,  IL,  60606 07-29-93 

Oncu  I,  Asst  Chf  Engr-Strs,  Amtrak,  30th  Street  Station  Bldg,  Philadelphia,  PA,  19104 06-08-84 

Oram  D  A,  Engr-Contracts,  CSX  Transportation,  PO  Box  45052,  Jacksonville,  FL,  32232-5052 .' 09-07-83 

Orlando  J  J,  Principal  Engr.-Strs.,  Conrail,  2001  Market  St-llD  POB  4141 1,  Philadelphia,  PA,  19101-141 1 06-07-90 

Oster  R  R,  Architect,  UP  RR,  1416  Dodge  St,  Rm  632,  Omaha,  NE,  68179 02-11-86 

Otter  D  E,  Principal  Engineer,  AAR,  TTC,  Box  1 1 130,  Pueblo,  CO.  81001 03-27-96 

Paine  T  M,  Engr  B&B,  CSX  Transportation,  3620  Picketts  Forge  Dr,  Acworth,  GA,  30101-4749 06-01-89 

Paquette  A  J,  B&B  Foreman,  Canadian  Pacific  RY,  49  Queen  St.  South,  Chapleau,  ONT,  CANADA,  POM  1K0 03-27-96 

Parker  J  L,  Mgr  Bridge  Mtce,  UP  RR,  1001  Iron  Horse  Crt,  Las  Vegas,  NV,  89106 03-22-95 

Parker  T  J,  Associate,  CTE  Engineers,  303  E  Wacker  Dr-Ste  600,  Chicago,  IL,  60601-521 2 12-14-84 

Patchett  M  C,  Mgr  Of  Bridge  Mtce,  UP  RR,  520  W  14th  St,  Coffeyville,  KS,  67337 07-24-91 

Patel  A  U,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303-0052 10-20-86 

Patel  N  S,  Sr  Engr  Br  &  Str,  Canadian  National  RY,  1333  Brewery  Park  Blvd.  Detroit,  MI,  48207-2699 08-24-84 

Patton  R  D,  B&B  Supv,  NS  Corp,  801  S  Main  Street,  Somerset,  KY,  42501 09-05-79 
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Designers  and  Builders  of  Rail  Facilities  Nationwide 


Since  1887 

Car  manufacturing  plants 

Intermodal  yards 

Repair  shops 

Engine  houses 

Freight  yards 

Blast  and  paint  facilities 

Trackwork 

Pollution  control 

Terminals 

Historical  renovation 

Service  shops 

See  our  on-going  track  renovation 
at  Chicago  Union  Station 
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MILORD 


COMPANY 


9801  SOUTH  INDUSTRIAL  DRIVE 
BRIDGEVIEW,  ILLINOIS  60455 
708/598-7900  ■  Contact  Kevin  Milord 
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Paul  D  J.  Trng  Supv.  Canadian  National  RY,  142  Catherine  Bay,  Selkirk,  MAN,  CAN,  R1A  2G5 02-21-95 

Payne  R,  President,  ESCA  Consultants  Inc.  POB  159,  Urbana,  EL,  61803 08-28-85 

Payton  J  H,  Sr.  Associate,  Westwood  Professional  Svcs,Inc,  14180  Trunk  Hwy  5,  Eden  Prairie,  MN,  55344 08-17-88 

Pentas  M  E,  Mgr.  Qlty  Cntrl,  BNSF,  8616  Willow  Springs  Ct,  Broken  Arrow,  OK,  7401 1-8249 08-25-88 

Perkins  L  G,  Supv  B&B,  Maine  Central  RR,  20  Rigby  Rd  W,  S  Portland,  ME,  04106 08-1 1-92 

Perrodin  M  J,  Mgr  Environmental  Ops,  BNSF,  48  Second  Ave,  Havre,  MT,  59501 02-06-89 

Perry  D  R.  Asst  Engr-Dsgn,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 02-09-90 

Perry  G  E,  Mgr  Bridge  Mtce,  UP  RR,  3670  Selmaville  Rd,  Salem,  DL,  62881 06-08-84 

Perry  H  R,  Steel  Br  Insp,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 11-01-89 

Peterson  A,  Sr  Instructor,  Amtrak,  2000  Market  St-7th  Fir,  Philadelphia,  PA,  19103 09-20-87 

Phillips  C,  B&B  Supv,  Canadian  Pacific  RY,  2816  Ardan  Ave,  Mounds  View,  MN,  551 12 12-12-94 

Phillips  R  C,  Field  Engineer,  Ralph  Whitehead  Assoc.  461  Berkshire  Dr,  Danville,  VA,  24541  03-27-96 

Phillips  R  E,  Proj  Mgr,  NS  Corp,  99  Spring  St,  Atlanta,  GA,  30303 10-30-78 

Pickard  S  A.  Principal  Engr,  Frederic  R  Harris,  Inc.  408  Portland  Dr,  Broomall,  PA,  19008 09-05-95 

Picken  A  R,  Supt  B&B,  B&A  RR,  No  Me  Jet  Park,  RR  2-Box  45,  Bangor,  ME,  04401 06-05-81 

Pielli  J  A,  Engr  Trk  &  Strs,  Amtrak,  209  Cassville  Rd,  Jackson,  NJ,  08527-4717 02-21-95 

Piepmeier  A  L,  VP,  Turner  Engineering  Co,  PO  Box  150329,  Nashville,  TN,  37215 10-05-53 

Popp  K,  Foreman,  Canadian  Pacific  RY,  207  Sunset  Dr,  DeForest,  WI,  53532 03-27-96 

Porter  J  E,  President,  Porter  &  Assoc,  P.  O.  Box  555,  Sunman,  EN,  47041 05-26-93 

Porzillo  P  H,  Asst  Div  Engr,  Amtrak,  900--2nd  St  NE-REA  Bldg,  Washington,  DC,  20002 04-08-94 

Pottinger  H,  Strs  Supv,  Canadian  Pacific  RY,  1997  Sloan  PI,  St  Paul,  MN,  551 17 02-14-97 

Poulsen  R  F,  Sr  Proj  Mgr,  HDR  Engineering,  500-108th  Ave  NE-Ste  1200,  Bellevue,  WA,  98004-5538 10-21-92 

Powers  R  M,  Br  Dsgnr/Strl  Engr,  HDR  Engineering,  500-108th  Ave  NE-Ste  1200,  Bellevue,  WA,  98004-5538 02-14-97 

Prabhakaran  A.  Engr  Analyst,  Sharma  &  Associates,  5810  S  Grant  St,  Hinsdale,  EL,  60521 01-22-96 

Pratt  J  D,  Bridge  Supv/Lnsp,  CC&P  RR,  402  E  4th  St,  Waterloo,  IA,  50704 09-22-96 

Prell  G,  Foreman,  Canadian  Pacific  RY.  6206  W  State  Rd  48,  Jasonville,  EN,  47438 03-27-96 

Price  A,  Bridge  Supv,  Alaska  RR.  PO  Box  107500,  Anchorage,  AK,  99501 1 1-18-94 

Puffer  C  D,  Steel  Crew  Frmn,  UP  RR,  516  S  Main  St,  Lombard,  EL,  60148 02-10-93 

Pulicare  J  G,  Assoc  VP/Proj  Mgr,  Frederic  R  Harris,  Inc,  260  S  Broad  St-Ste.  720,  Philadelphia,  PA,  19102 09-05-95 

Pylypchuk  R,  Mgr,Trk  &  Strts,  Canadian  Pacific  RY,  233  Elgin  St,  Sudbury,  ONT,  CANADA,  P3A  3N7 03-27-96 

Quesada  J  M,  Mgr  Strts  -  Design,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1199 01-06-93 

Rainer  P  R,  Bridge  Supv,  KCS  RY,  315  Northridge  Dr,  Brandon,  MS,  39042 02-21-95 

Ramirez  E,  VP  Trk/Strs,  National  RYs  Of  Mexico,  Callejon  del  Puente  25  Casa  2,  Calacoaya,  ATIZAPAN,  EDO.  MEX.,  52996  ...03-21-93 

Randall  S  J,  Gen  B&B  Frmn,  UP  RR,  PO  Box  1335,  Paradise,  CA,  95967 07-24-95 

Rankel  V  J,  Supv  Of  Mtce,  UP  RR.  PO  Box  395-1600  Sheridan  Rd,  Escanaba,  MI,  49829 10-05-90 

Raymond  J  R,  Mtce  EngT  Strs,  UP  RR,  1000  W  4th  St  Rm  16,  N  Little  Rock,  AR,  721 14 09-17-80 

Read  J  H,  Vice  President,  Gordon,  Bua  &  Read,  Inc.,  PO  Box  6183,  Nashua,  NH,  03063-6183 08-10-90 

Reckling  W  R,  Strs  Supv,  BNSF,  5601  W  26th  St,  Cicero,  EL,  60650 10-16-96 

Reijnders  H,  Sr  Architect,  Nederlandse  Spoorwegen,  Postbus  2025,  3500  HA  Utrecht,  NETHERLANDS 11-18-94 

Reiss  R  J,  Sr  Proj  Architect,  CTE  Engineers,  303  E  Wacker  Dr-Ste  600,  Chicago,  EL,  60601 08-22-96 

Reynolds  R  K,  Dir  Sfty  Engr  Srvcs,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,  NE,  68179 03-28-90 

Reynolds  T  A,  Mgr  Envmmntl  Qlty  (Ret),  Conrail,  42117  Saratoga  Crcl,  Canton,  MI,  48187-3570 09-19-61 

Richstein  J  L,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St-Bridge  Dept,  Atlanta.  GA,  30303-0142 09-14-86 

Richter  J  G,  VP  Engmg,  I&O  RR,  22346  Georgetown  Rd,  Lawrenceburg,  IN,  47025 03-27-96 

Richter  J  S,  Asst  CE-Structures,  Conrail,  2001  Market  St  10B,  Philadelphia,  PA,  19101-1410 1 1-13-79 

Riehl  W  S,  Chf  Engr  M/W.  FEC  RY,  PO  Drawer  1048,  St  Augustine,  FL,  32085 07-19-89 

Rife  D,  Gen  Bridge  Frmn,  UP  RR,  RR  1-Box  5A,  Mondamin,  IA,  51557 04-06-93 

Rimmereid  J  J,  Bridge  Engr,  BNSF.  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 12-14-84 

Rockney  V,  President,  Walkersville  Southern  RR,  PO  Box  65 1 ,  Walkersville,  MD,  21793 04-08-94 

Roddy  P  M,  Sr  Strl  Insp,  Conrail,  627  Club  Dr,  Allentown,  PA,  18103 09-05-95 

Roe  W  E,  Dir  Safety,  UP  RR,  1416  Dodge,  Omaha,  NE,  68179 07-24-91 

Rogers  S  M,  Engr  Strs,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 03-28-84 

Rollo  E,  Supv  Strs,  Conrail,  5083  Genoa  Rd,  Perrysburg,  OH,  43551 10-21-92 

Rood  C  L,  Sr  Proj  Mgr,  SEPTA,  480  Shakespeare  Dr,  Collegeville,  PA,  19426-2582 05-08-84 

Rose  J  R,  Asst  Supv  Strs,  Conrail,  648  Plum  Creek  Rd,  Roaring  Spring,  PA,  16673 06-06-91 

Ross  R  S,  SrStrl  Insp.  Conrail,  2001  Market  St,  CSII-10B,  Philadelphia,  PA,  19101-1410 06-06-91 

Rowe  W  S,  Mgr  Trk  Prgrms  &  Equip,  Canadian  Pacific  RY,  349  Seguin  St-RR  1,  Chelmsford,  ONT,  CAN,  POM  1L0 09-22-91 

Rusk  K  E,  RR  Sfty  Insp,  FRA,  103  First  St  SW,  New  Prague,  MN,  56071 08-18-87 

Russell  B,  Proj  Mgr,  Canadian  National  RY.  277  Front  St,  Ste  502,  Toronto,  ONT,  CAN,  M5V  2X7:. 06-02-88 

Russell  C  M,  Asst  Div  Engr-Bridges,  NS  Corp,  1735  E  Condit  St,  Decatur,  IL,  62521 09-19-73 

Russell  W  M,  B&B  Supv.  IC  RR.  PO  Box  2600,  Jackson,  MS,  39207 07-24-91 

Russo  F  M,  Sr  Dir-New  Rail  Constr,  NJTRO,  235  Mountain  Ave,  N  Plainfield,  NJ,  07060 10-21-92 

Rymsza  W,  Strl  Engr,  Bowman,  Barrett  &  Assocs,  Inc.,  130  E  Randolph  St  #2650,  Chicago,  IL,  60601-6207 03-25-92 

Saletnik  P  H,  Sr  Proj  Architect,  Meridian  Engrs  &  Plnrs,  Inc.  One  North  Franklin,  Chicago,  IL,  60606 10-03-74 

Salinas  R,  Proj  Engr-Strs,  Amtrak,  2003  Davis,  Whiting,  IN,  46394 01-09-90 

Sargent  P  E,  Mgr  Mech  Sys  Dsgnr,  UP  RR,  1416  Dodge  St,  Omaha,  NE,  68179 12-03-92 

Schmidt  K  A,  Engr  Strs,  Metro  North  Commuter  RR,  62  Lavelle  Ave,  New  Fairfield,  CT,  06812 03-21-93 

Schmoyer  L  J,  Supv  Of  Strs,  Conrail,  4115  Rhoads  Rd,  Kempton,  PA,  19529 03-23-94 

Schneider  S  R,  B&B  Frmn,  Canadian  Pacific  RY,  913  Bowen  St,  Savannah,  IL,  61074 03-22-95 

Schroeder  R  M.  Project  Manager,  WVP  Corp,  3040  N.  University.POB  2320,  Decatur,  IL,  62524-2320 03-27-96 
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BRIDGE  TIE  ANCHORS 

Effective  holding  power 
for  welded  steel  bridges 

Rails  Co.  Bridge  Tie  Anchors  have  been  an  industry  standard  for 
more  than  25  years.  They  exert  strong  spring  tension  which  holds 
the  tie  and  bridge  member  firmly  together  and  prevents  skewed 
ties,  split  guard  rails,  etc.  The  spring  action  compensates  for 
shrinkage,  seating  and  stresses  caused  by  flexing  of  the  tie  under 
wheel  loads. 


RAIL   ROD 
TRACK    CARTS 

Fast,  comfortable  transport 
for  1  or  2  men  and  their  tools 


Self-propelled  track  carts  increase 
productivity  on  track  inspection,  spot 
repairs,  similar  jobs.  Lightweight, 
compact,  easily  handled  by  one  man. 
Ruggedly  constructed,  totally  insulated. 
3  models,  Companion  Trailer  available. 


R70  ROTARY  SCREW 
PORTABLE  COMPRESSOR 

Delivers  70cf m  at  1 00  psi,  moves 
easily  from  job  to  job 


Lightweight,  self-contained  gas-engine 
driven  compressor  is  ideal  for  small 
section  jobs-tamping,  driving  spikes, 
running  impact  wrenches.  Rotary  screw 
compression  eliminates  need  for  air 
storage  tanks  or  "catch-up'  time. 


RAILS 

COMPANY 


® 


Maplewood,  NJ  07040 
Roselle,  IL60172 
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Schultz  N  E,  Supv  Strs,  Dearborn  Div,  Conrail.  3835  Briar  Lane,  Swanton.  OH,  43558 03-16-88 

Scott  W  D,  Gen  Bridge  Insp,  UP  RR,  165  N  Canal  St,  6th  Fir  N,  Chicago,  IL,  60606 04-06-93 

Seery  C  W,  Dir-Fld  Sfty  Engr,  BNSF,  7320  Reed  Rd,  Azle,  TX,  76020 01-22-96 

Shamblin  H  A,  Carolina  Power  &  Light  Co,  7709  Harps  Mill  Rd,  Raleigh.  NC,  27615 12-14-65 

Sharma  V,  President,  Sharma  &  Associates,  5810  S.  Grant  St,  Hinsdale,  IL,  60521 04-23-92 

Sharp  J  P,  Proj  Engr  B&B,  NS  Corp,  2982  Stonebridge  Crcl,  Vinton,  VA.  24179 09-05-95 

Shaver  J  R,  Asst  Div  Engr-Bridges,  NS  Corp,  800  Princeton  Ave,  Bluefield,  WV,  24701 04-23-92 

Shaw  D  E,  Mgr  Bridge  Mtce,  UP  RR,  2801  Rockcreek  Pkwy,  Kansas  City,  MO,  641 17 09-23-84 

Shepherd  J  R,  B&B  Supv,  NS  Corp,  1770  Andrews  Rd,  Columbia,  SC,  29201 05-04-78 

Sheridan  J  W,  B&B  Frmn/Relief  Supv,  Canadian  Pacific  RY,  609  Iowa  Ave,  Decorah,  IA,  52101-1236 02-21-95 

Shoemaker  C,  Dir  Ind  &  Pub  Projs,  UP  RR,  1416  Dodge  St,  Omaha,  NE,  68179 09-18-94 

Shostak  M  J,  Proj  Mgrr,  WVP  Corp,  2625  Butterfield  Rd-Ste  301E,  Oak  Brook,  IL,  60521 02-06-89 

Simmens  S  P.  Supt  Structures,  Ontario  Northland  RY,  555  Oak  St  E,  North  Bay,  ONT,  CAN,  P1B  8L3 04-27-87 

Sims  A  L,  Frmn  B&B,  TRRA  Of  St  Louis,  700  N  2nd  St,  Rm  203,  St  Louis,  MO,  63102 ...04-06-93 

Sims  R  D,  President,  Sims  Professional  Engrs,  8516  Henry  St,  Ste  1,  Highland,  IN,  46322 ...04-27-87 

Sims  W  R,  B&B  Supv,  BNSF,  Rt  3,  Box  91A2,  Palmyra,  MO,  63461 09-24-95 

Skillman  G  I,  Sr  Str  Engr,  Daniel  Mann  Johnson  Mendenhall,  410-17th  St,  Ste  300,  Denver,  CO,  80202-4408 10-22-87 

Skinner  T  A,  Vice  President,  HNTB,  1201  Walnut  St-Ste  700,  Kansas  City,  MO,  64106 12-17-87 

Skopitz  R  J,  Strl  Dtlr,  NS  Corp,  99  Spring  St,  Atlanta,  GA,  30303 09-20-87 

Slone  V  L,  Supv  Strs,  BNSF,  PO  Box  441,  Evadale,  TX,  77615 06-12-87 

Smalec  D,  Mgr  Strs,  C&S,  Algoma  Central  RY,  PO  Box  9500,  SaultSteMarie,  ONT,  CAN,  P6A  6Y1 04-23-92 

Smedley  E  F,  Mgr  Bridge  Mtce,  UP  RR,  201  E.  17th  St,  Cheyenne,  WY,  82001 09-07-83 

Smith  C  D,  Supv  Strs,  BNSF,  1 100  S  Garfield,  Amarillo.  TX,  79102 03-28-84 

Smith  J  H.  Supt  Facil/Envmmntl  Engr,  IC  RR,  455  N  Cityfront  Plaza  Dr,  Chicago.  IL,  6061 1-5504 09-19-73 

Smith  K  C,  Strl  Ping  Engr,  UP  RR.  1416  Dodge  St-MC3300,  Omaha,  NE,  68179 03-20-91 

Smith  M  L,  Supv  Bridges,  CSX  Transportation,  Rt.  1-Box  518,  Wildwood,  GA,  30757 08-22-96 

Smith  R  D,  Geotech  Engr,  HNTB,  4521  Campus  Dr#156,  Irvine,  CA,  92715 02-17-94 

Smithberger  T  P,  Natl  Dir  RRs,  HDR  Engineering,  103  Oronoco  St,  Alexandria,  VA,  22314-2096 10-15-79 

Snyder  R  E,  Gen  Dir-Trk  Prgrms,  UP  RR.  1416  Dodge  St,  Omaha,  NE,  68179-1000 09-19-61 

Solarte  H,  Director-Structures,  HDR  Engineering,  2600  Michelson  Dr  #1600,  Irvine,  CA,  92715-1507 10-16-63 

SolieTH,  B&B  Foreman,  BNSF.  HC-1,  Box  93,  Douglas,  ND,  58735 03-27-96 

Sorgenfrei  D  F,  Sr  Vice  President,  Modjeski  &  Masters,  1055  St  Charles  Ave,  New  Orleans,  LA,  70130 06-05-81 

Spruill  D  W,  Dept  Mgr  Strs,  HNTB,  515  W  Greens  Rd  #1 100,  Houston,  TX,  77067 03-23-94 

St.  Pierre  C,  Constr  Supv-Brs  &  Strs,  Canadian  Pacific  RY,  5785  Pare,  Town  Mt  Royal,  QUE,  CAN,  H4P  1S1 05-26-93 

Slander  N  R,  313  S  Water  St,  Olathe,  KS,  66061-4447 09-26-84 

Stapleton  J,  Engr  Mgr  Strs,  State  Rail  Authority-NSW,  126  Church  St,  Parramatta,  NSW,  AUSTRALIA,  2150 01-22-96 

Staplin  D  E,  Executive  Director,  AREA,  PO  Box  1251,  Frazer,  PA,  19355 09-19-88 

Stapp  W  D,  Mgr  Bridge  Constr,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE,  68179 09-18-88 

Stauffer  T,  Sr  Proj  Engr,  Martin/Martin,  Inc,  4251  Kipling,  Wheat  Ridge,  CO,  80033 02-10-93 

Stearman  J,  Resident  Engr  I,  Amtrak.  7368  Broken  Staff,  Columbia,  MD.  21045 05-19-95 

Steele  D  L,  Mgr  Bridge  Constr,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,  NE,  68179 1 1-03-81 

Steelman  H  C,  Proj  Engr,  OBrien-Kreitzberg  &  Assocs.,  PO  Box  2393,  Carlsbad,  CA,  92018 06-16-80 

Steely  M  E,  Proj  Coord  Bridges  &  Strs,  Canadian  Pacific  RY,  PO  Box  530,  Minneapolis,  MN,  55440 02-21-95 

Stewart  G  R,  Asst  Supv  Strs,  Conrail,  24  Harbor  Dr,  Hammonton,  NJ,  08037 02-21-95 

Stewart  J  C,  Mgr  Srvc  Cntrcts,  NS  Corp,  1 10  Franklin  Rd,  SE,  Roanoke,  VA,  24042-0072 06-06-91 

Stokely  W  S,  VP-Engineering,  FEC  RY,  PO  Drawer  1048.  St  Augustine,  FL,  32085-1048 09-01-65 

Stoker  R  G,  B&B  Supv,  NS  Corp,  39  Mill  Creek  Cir,  Petal,  MS,  39465-9346 10-17-85 

Stokes  R  H,  Dir  Facility  Insp,  Burgess  &  Niple  Ltd,  5085  Reed  Rd,  Columbus,  OH,  43220 03-22-95 

Stokes  W  F,  Lead  Electrician,  METRA,  12301  S  Indiana  Ave,  Chicago,  IL,  60628-7525 08-31-71 

Stokke  T  O,  Chf  Engr,  LS&I  RR,  105  E  Washington,  Marquette,  MI,  49855 09-26-77 

Strelcheck  G  W,  Engr  Strs,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 09-20-87 

Strelesky  R,  Mgr  Trk  Mtce,  Canadian  Pacific  RY,  SS  1  Site  9  Comp  39,  Revelstoke,  BC,  CAN,  V0E  2S0 08-11-92 

Stromberg  D  G,  Chief  Struct  Engr,  Collins  Engineers.Inc,  165  N  Canal  St,Su.975,  Chicago,  IL,  60606 03-27-96 

Strout  B  K.  Pmcpl  Proj  Engr,  NJTRO.  1  Eisenhower  Rd,  Columbia,  NJ,  07832-2716 05-19-95 

Sturgeon  S  T,  Mgr-Rail  Services,  Black  &  Veatch,  8400  Ward  Pkwy,  Kansas  City,  MO,  641 14 12-06-90 

Sturm  W  C,  Sr  Proj  Engr-Bldgs  (Ret.),  EJ&E  RY,  2912  Sheffield  Dr,  New  Lenox,  IL,  60451 '. 03-08-62 

Styrbicki  T  C,  Sr  Strl  Dsgnr.  UP  RR,  1416  Dodge  St,  Omaha,  NE,  68179 05-19-95 

Sullivan  D  C,  Bridge  Supv,  CSX  Transportation,  1590  Marietta  Blvd.  Atlanta,  GA,  30318 01-22-96 

Sullivan  G,  Engr  Of  Strs,  NJTRO,  One  Penn  Plaza  East,  Newark,  NJ,  07105-2246 04-08-94 

Sutherland  J,  Tech  Specialist,  Canadian  Pacific  RY,  1933-25th  Ave  SW.  Calgary,  ALB,  CAN.  T2T  1 A6 02-14-97 

Swanson  H  C,  Asst  Engr,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 '. 10-20-86 

Sylvester  A  K,  Proj  Supv,  NS  Corp,  185  Spring  St  SW-Box  178,  Atlanta,  GA,  30303 08-22-96 

Tabler  R  D,  Cnsltng  Engr,  Tabler  &  Assocs.,  PO  Box  483,  Niwot,  CO,  80544 01-06-93 

Talbot  S  L,  Structures  Supervisor,  BNSF,  3253  E.  Chestnut  Expry,  Springfield,  MO,  65802 03-27-96 

Tallent  R  A,  Proc  Engr  Trk,  NS  Corp,  99  Spring  St,  Atlanta,  GA,  30303 06-05-81 

Tamosiunas  V  V,  Engr-Rating,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106-1 199 01-05-89 

Taravella  G  P,  Engineer,  Modjeski  &  Masters,  1055  St  Charles  Ave,  Ste  510,  New  Orleans,  LA,  70130 03-25-92 

Tarvin  P  A,  Principal  Engr.,  STS  Consultants,  Ltd,  1 1425  W  Lake  Park  Dr,  Milwaukee,  WI,  53224 04-06-93 

Tate  G  K,  B&B  Supv,  IC  RR,  410  Edwards  Dr,  Paducah,  KY,  42003 08-18-87 

Tebbe  J  P,  B&B  Supv,  Gateway  Western  RY,  1820  Hwy  5-240,  Fayette,  MO,  65248 04-08-94 

Tenorio  M,  Frmn-Steel  Bridge  Gang,  BNSF,  755 1  Kurtz  Ct,  Fort  Worth,  TX,  76120 04-03-95 

Terry  G  R,  B&B  Supv.  KCS  RY.  Box  174,  Blanchard.  LA,  71007 04-27-87 
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Purpose 
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Full  Body 

Harness 


Sure-Line™ 
Horizontal  Lifeline 
System 


Sure-Strong™ 
Bridge  Rescue  Frame 


{Surety/ 
Wahlefeld™ 
Retractable 
Lifelines 


•  Provides  Worker  Safety 

•  Meets  and  Exceeds 
Regulatory  Compliance 

-  Designed  for  Simplicity 

•  Engineered  to  Last 

•  Cost  Effective 

TOLL  FREE 


1-800-661-3013 
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Thielemier  R  L,  VP-Engineering,  Design  Nine,  9700  Mackenzie  Rd-Ste  204,  St  Louis,  MO,  63123 02-06-89 

Thomas  G,  Dir  Envio  Field  Oprns,  UP  RR,  6005  Bridle  Path  Rd,  Omaha,  NE,  68152 .04-21-89 

Thomas  J  L,  Supv  Of  Trk,  South  Branch  Valley  RR,  PO  Box  470,  Moorefield,  WV,  26836 07-11-94 

Thompson  W  C,  Dir  Engr  Research,  UP  RR,  1416  Dodge  St-MC  3300,  Omaha,  NE.  68179-0033 02-23-81 

Townley  D,  ARSA  Gen  M/W  Frmn,  UP  RR,  130  Woodland  Dr,  Oakdale,  LA,  71463 04-06-93 

Townlian  C,  Asst  Constr  Engr,  BNSF,  4515  Kansas  Ave,  Kansas  City,  KS,  66106 1 1-16-95 

Tripp  J  R,  Bridge  Supv,  UP  RR,  1398  W  Borderland,  Anthony,  NM,  88021 08-27-89 

Tuzik  R  E,  Dir  Of  Sis  &  Mrktng,  OMNI  Products  Inc.  975  SE  Sandy  Blvd.  Portland,  OR,  97214 09-22-91 

Tysinger  G  L,  President,  Tysinger  Hampton  &  Partners,  PO  Box  982,  Johnson  City,  TN,  37605 04-29-71 

Van  Huis  J  A,  Chf  Engr-Strs  &  Prod,  Wisconsin  Central  Ltd,  PO  Box  38,  Van  Dyne,  WI,  54979 09-17-85 

Velis  J  E,  Mgr,  Quebec  NS  &  Labrador  RY,  100  Retty  St,  Sept-Iles,  QUE,  CAN,  G4R  3V5 05-19-95 

Vidal  S,  B&B  Master,  Canadian  Pacific  RY,  5785  Pare  St,  Town  Mt  Royal,  QUE,  CAN,  H4P  1S1 05-26-93 

Viehweg  P  F,  604  Misty  Creek,  New  Lenox,  IL,  60451 09-28-66 

Virgin  K,  Project  Engr.,  Conrail,  425  Holiday  Dr  Su.213,  Pittsburgh,  PA,  15220-2731 02-06-89 

Voigt  N  R,  Chf  Facilities  Engr,  Port  Athrty-Allegheny  Cnty,  2235  Beaver  Ave,  Pittsburgh,  PA,  15233 06-04-92 

Voogd  G  E,  Strs  Dsgnr,  UP  RR,  6130  N  79th  Ave,  Omaha,  NE,  68134-2174 08-24-94 

Voor  B  H,  Cnsltng  Geotech  Engr,  Ogden  Environmental,  3325  Perimeter  Hill  Dr,  Nashville,  TN,  3721 1-4146 09-20-92 

Wade  C,  VP  &  GM,  Nashville  &  Eastern  RR,  514  Knoxville  Ave,  Lebanon,  TN,  37087 04-23-92 

Walaitis  J,  Trk/Strs  Insp,  Reading  &  Northern  RR,  PO  Box  218,  Port  Clinton,  PA,  19526 02-14-97 

Walberg  K  K,  B&B  Foreman,  Canadian  Pacific  RY,  Rt  2,  Box  339,  Clearbrook,  MN,  56634 03-27-96 

Walbrun  M  C,  Vice  President,  TranSystems  Corp,  1051  Perimeter  Dr-Ste  1025,  Schaumburg,  IL,  60173 02-24-84 

Walker  S  P,  Engr  Trk  &  Strs,  Gateway  Western  RY,  15  Executive  Dr,  Fairview  Heights,  IL,  62208 08-17-88 

Waller  DE,  940  Western  Ave,  Geneva,  IL,  60134-2964 12-06-93 

Waltemath  T  F,  8  N  Cove  Dr  #10,  Elwood,  NE,  68937-2232 02-19-85 

Walton  T  M,  Supv  Strs,  BNSF,  1348  Don  Diego,  Belen,  NM,  87002 09-18-88 

Webb  H  G,  President,  RY  Professional  Engr,  Inc.  6116  Caminito  Ct,  NE,  Albuquerque,  NM,  87111-1 136 08-31-82 

Weber  R  W,  Mgr  Mtce  Ping,  EJ&E  RY,  1  N  Buchanan,  Gary,  IN,  46402 06-02-88 

Wei  F  H,  Str  Proj  Engr,  HDR  Engineering,  17743  Contra  Costa  Dr.  Rowland  Heights,  CA,  91748 04-08-94 

Welch  K  R,  AVP  Envir  Mgmnt,  UP  RR,  1416  Dodge  St-Rm  930,  Omaha,  NE,  68179-0930 09-14-83 

Weszka  W  E,  Gen.  Mgr.  O&M,  Maryland  Midland  RY,  PO  Box  1000,  Union  Bridge,  MD,  21791 03-28-90 

Wheeler  W  A,  Asst  Engr  Br,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 ..11-02-83 

Whelan  C  M,  Project  Engineer,  Canadian  Pacific  RY,  Box  530,  Rm  635,  Minneapolis,  MN,  55440 03-27-96 

WhitakerD,  Supvr  Strts,  BNSF,  51  Broadway  Su.201,  Fargo,  ND,  58102 05-19-95 

Whittaker  G  E,  Dir  Ops  &  Cntrcts,  CSX  Transportation,  PO  Box  45052,  Jacksonville,  FL,  32232-5052 10-20-86 

Wieting  L  M,  B&B  Frmn,  Canadian  Pacific  RY,  Rt  4  Box  364D-N7397,  Crivitz,  WI,  541 14 02-15-96 

Wiitanen  M,  Structural  Designer,  UP  RR,  1416  Dodge  St,Rm  1000,  Omaha,  NE,  68179 03-27-96 

Wilkerson  K  E,  7356  Samples  Rd,  Benton,  AR,  72015 02-24-84 

Williams  D  E,  ADE  Strs,  Conrail,  17301  Michigan  Ave,  Dearborn,  MI,  48126 12-05-88 

Williams  J,  Civil  Engr,  Cantelou.Herrer.Wms&Powell,  PO  Box  171 1,  Pensacola,  FL,  32598-171 1 07-1 1-94 

Williams  J  R,  B&B  Master,  NB  Southern  Rwy,  Tracy,  NB,  CAN,  E0G  3C0 04-26-91 

Williams  M  K,  Asst  Engr-Grd  Separations,  NS  Corp,  99  Spring  St,  Rm  619,  Atlanta,  GA,  30303 10-02-86 

Williamson  E  O,  Supvr  Structures,  Canadian  Pacific  RY,  25  Van  Home  St.  S,  Cranbrook,  BC,  CANADA,  VIC   1 Y7 03-27-96 

Wilson  P.  Engineer,  Canadian  Pacific  RY,  125  -  9th  Ave  SE,  Su  2000.  Calgary,  ALB,  CANADA,  T2G  0P6 03-27-96 

Wimmer  T  A,  Asst  Constr  Engr,  UP  RR,  2950  Weald  Way  #2624,  Sacramento,  CA,  95833 08-22-96 

Wimmer  W  E,  Sr  AVP  Engr  Mgmt,  UP  RR,  1416  Dodge  St,  Omaha,  NE,  68179-0002 12-06-93 

Wisneski  M,  Str  Supv-Facilities,  Wisconsin  Central  Ltd,  PO  Box  350,  Fond  Du  Lac,  WI,  54936-0350 09-13-89 

Wisniowicz  M,  Asst  Supv  Strs,  Conrail,  5410  S  Tripp  Ave,  Chicago,  IL,  60632 12-03-92 

Wittman  D  J,  Associate,  Martin/Martin,  Inc.  4251  Kipling,  Wheat  Ridge,  CO.  80033 02-10-93 

Wolzen  R  L,  Gen  Supv  B&B,  BNSF,  Box  597,  Alliance,  NE,  69301 08-18-87 

Woodley  L  D,  Strs  Engr,  BNSF,  201  N  7th  St,  Lincoln,  NE,  68508 02-22-83 

Woods  J  R,  Structures  Supvr,  Canadian  Pacific  RY,  240-10th  Ave  SE,  Calgary,  ALB,  CAN,  T2G  0P6 09-24-95 

Woody  W  K,  Asst  Div  Engr-Bridges,  NS  Corp,  1120  W  Washington  St,  Greenville,  SC,  29601 08-14-86 

Wright  J  P,  President,  Wright  Engineering,  Inc.  37348  Tucker  Rd,  Zephyr  Hills,  FL,  33541 , 05-10-77 

Wyatt  R  A,  Principal,  Janus  Consulting,  56  Galway  Ave,  Broadview,  S.  AUSTRALIA,  5083 10-21-92 

Wyatt  T  D,  Engr-Grade  Sep  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,  GA,  30303 03-26-86 

Yager  L  A,  Bridge  Insp,  UP  RR,  6128  Woolworth  Ave,  Omaha,  NE,  68106 03-23-94 

Yeager  M  D,  Strl  Engr,  CTE  Engineers,  303  E  Wacker  Dr-Ste  600,  Chicago,  IL,  60601-5212 01-22-96 

Yokley  M  D,  Mgr  Bridge  Mtce,  UP  RR,  1900  Epps,  Fort  Worth,  TX,  76104 09-18-88 

Yordy  C  S,  Dir  Strts  Pgms,  Conrail,  213  Lopax  Rd,  Harrisburg,  PA,  17112 03-03-78 

Young  C  W,  Proj  Engr,  Conrail,  264  Earle  Dr,  Carlton,  MI,  481 17 02-24-84 

Young  K,  Dir  Rail  Svcs,  Lloyd-Thomas,  1066  Florida  Ln,  Elk  Grove  Village,  EL,  60007 07-18-90 

Young  R,  Engr  Srvc  Supv,  UP  RR,  1227  North  4000  West,  Rexburg,  ID,  83440 02-21-95 

Zdunek  L  W,  Staff  Engr,  LS&I  RR,  105  E  Washington  St,  Marquette,  MI,  49855 01-22-96 

Zelasney  D  F,  Trk  Ping  Engr,  UP  RR,  PO  Box  298,  Treynor,  IA,  51575 02-21-95 

Zimmer  R  N,  Mgr  RR  Facilities,  Sverdrup  Civil,  Inc.,  13723  Riverport  Dr,  Maryland  Heights,  MO,  63043 07-24-91 
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MFG.  &  SUPPLY  CO. 


Tie  Pads  •  Bridge  Bearing  Pads  •  Rail  Shims  •  Scale  Pads  •  Waterproof  Bridge  Membranes 
Replacement  Parts  for:  Transit  Cars  •  Tank  Cars  •  Pellet  Cars  •  Differential  Cars 


Jack  MacGregor  David  Lantz 

President  General  Manager 


1325  Pratt  Blvd. 

Elk  Grove  Village,  IL  60007 

Phone:  (847)  952-9660   •   Fax:  (847)  952-977 


DESIGN  NINE  INC. 


Engineering  Services  for 
Railroads  and  Industry 


Complete  Track,  Bridge  and  Facility  Design 

Line  Condition  Inspections/Reports 

Feasibility  Studies 

Construction  Monitoring 

Project  Specifications  and  Bid  Documents 

9700  Mackenzie  Road  -  Suite  204 

St.  Louis,  Missouri     63123 

(314)  638-9900 

Fax  (314)  638-5721 

World  Wide  Web  http://www.design9.com 

Established  1986 
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MEMBERSHIP  DIRECTORY 

ASSOCIATE  MEMBERS 


Joined 


Andersen  J  L,  VP  Mktg,  Foam  Enterprises.  Inc.  1 3630  Watertower  Crcl,  Minneapolis,  MN,  55441 08-11-92 

Anderson  M  D.  Consultant,  3641  E  18  St,  Casper,  WY,  82609 03-28-90 

Arneson  N  A,  President,  Norman  Lumber  Co,  2249  S  Brentwood,  St  Louis,  MO,  63144 10-29-91 

Ashmore  D.  Vice  President,  MSI  Lodging  Systems,  100  Morgan  Keegan  Dr  #310,  Little  Rock,  AR,  72202-2210 07-1 1-94 

Baker  J  D,  President,  CPI  Concrete  Products,  Inc,  PO  Box  13324,  Memphis,  TN,  38113 09-22-96 

Barksdale  G  G,  Div  Mgr,  American  Inland  Divers,  12235  FM  529,  Houston,  TX.  77041-2806 1 1-18-94 

Berkel  C  J,  Chairman,  Berkel  &  Co  Contractors  Inc,  PO  Box  335.  Bonner  Springs,  KS,  66012 09-28-59 

Bostrom  J  A,  Div  Mgr,  John  Deere,  400-19th  St,  Moline,  IL,  61265 10-11-94 

Bowman  M  W,  Reg  Mgr,  W.M.  Brode  Co,  100  Elizabeth  St.,  Newcomerstown,  OH,  43832 03-21-93 

Brinton  W,  President,  Wasser  High  Tech  Coatings,  8041  S  228th,  Bldg  103,  Kent,  WA,  98032 03-20-91 

Buglass  W  J,  Principal  Associate,  Wilbur  Smith  Assocs.,  5320  Lighthouse  Bay  Dr,  Madison,  WI,  53704 12-06-93 

Burke  R  J,  President,  Warwood  Tool  Co,  PO  Box  6357,  Wheeling,  WV,  26003 07-18-90 

Callahan  J  R,  810  Pebblewood  Dr  #6,  Colorado  Springs,  CO,  80919-8132 02-23-81 

Chambers  T  B,  Dir  RR  Sis,  The  Burke-Parsons-Bowlby  Corp,  PO  Box  231,  Ripley,  WV,  25271  08-20-91 

Cliff  J,  VP  Sales,  SpanDeck,  Inc,  PO  Box  99,  Franklin,  TN,  37065-0099 08-17-88 

Collins  M  S,  Asst  Area  Mgr,  Osmose  RR  Div,  PO  Box  501,  Kearney,  MO,  64060 01-06-93 

Cooke  C  C,  President,  Fritz-Rumer-Cooke  Co,  Inc,  PO  Box  07884,  Columbus,  OH,  43207 01-10-92 

Cooney  J  E,  VP,  F  K  Ketler  Co,  5000  W  69th  St,  Bedford  Park,  IL,  60638 10-03-85 

DeGrigrio  F,  President,  Fremont  Ind  Corp,  2000  Shames  Dr,  Westbury,  NY,  1 1590 09-22-96 

Desjardins  N.  President,  Norguard  Industries  Inc,  661  Notre  Dame  Ave,  Sudbury,  ONT,  CAN,  P3L  5L5 08-22-96 

Dixon  P,  Mrktg  Mgr,  Power  Team,  2121  W  Bridge  St.  Owatonna,  MN,  55060 12-06-93 

Dolan  D  E,  Regional  Mgr,  Osmose  RR  Div,  PO  Box  501,  131  E  Washington,  Kearney,  MO,  64060 09-26-84 

Donnelly  W  J,  President,  New  Heights  Industries  Inc,  104  Malmsbury  Ave,  Winnipeg,  MAN,  CAN,  R2N  2V1 02-14-97 

Drone  W  J,  President.  Transportation  Products  Co..  332  S  Michigan  #1763,  Chicago,  IL,  60604 09-16-81 

Duffy  R,  Area  Mgr.  W.M.  Brode  Co.  PO  Box  2441,  Grapevine,  TX,  76099 05-26-93 

Duval  D,  Gen  Mgr,  Norguard  Industries,  Inc,  661  Notre  Dame  Ave,  Sudbury,  ONT,  CAN,  P3C  5L5 02-14-97 

Eorgan  T  D,  Prod  MgT,  Carlisle  Coatings  &  Wtp.,  PO  Box  1600,  Sapulpa,  OK,  74067-1600 03-21-88 

Foraker  J,  Sis-Specialty  Prods,  Thompson  Industries,  Inc,  3153  Wood  Thrush  Dr,  Memphis,  TN,  38134-3179 06-03-83 

Fraser  R  A,  Qlty  Assurance  Offer,  CANAC-Railroad  Technologies,  3950  Hickmore  Ave,  Montreal,  QUE,  CAN,  H4T  1K2 12-08-75 

Galarnyk  T  G,  Mgr-RR  Constr,  Lunda  Construction  Co,  PO  Box  669-620  Gebhardt  Rd,  Black  River  Falls,  WI,  54615 07-1 1-94 

Gaynor  W,  President,  F  K  Ketler  Co,  5000  W  69th  St,  Bedford  Park,  IL,  60638 09-17-80 

Glaser  A,  Territory  Mgr,  DuPont,  14113  Kessler,  Overland  Park,  KS,  66221 07-12-93 

Grace  B,  President,  Grace  Diving  Ent,  Inc,  10635  Knights  Way,  N.  Royalton.  OH,  44133 03-27-96 

Graham  J  S,  Nt'l  Timber  Piling  Council,  446  Park  Ave,  Rye,  NY,  10580 04-08-94 

Guenette  R,  Proj  Co-Ord,  Surety  Mfg  &  Tstng,  21 15-91  Ave,  Edmonton,  ALB,  CAN,  T6P  1L1 09-24-95 

Hanke  D,  West  Side  Tractor  Sis  Co,  Inc,  1400  W  Ogden  Ave,  Naperville,  IL,  60540 02-21-95 

Haralson  P,  Owner,  Shotcrete  Of  America.  3003  Cloverdale  Rd  #B,  Florence,  AL,  35633-1477 09-22-91 

Hein  R,  Reg  Mgr/Tech  Sprt,  ABC  Rail,  893  West  Tree  Dr,  Collierville,  TN,  38017 02-10-93 

Henderson  K,  Sis  Rep,  Western  Sling  &  Supply  Co,  3649  E  40th  Ave,  Denver,  CO,  80205 02-10-93 

Hill  D  A,  President,  Hilman  Rollers,  2604  Atlantic  Ave,  Wall,  NJ,  07719 06-06-91 

Holt  D  L,  President,  David  L  Holt  Co  Inc,  19715— 61st  Ave  SE,  Snohomish,  WA,  98290 09-17-86 

Hotz  P,  President/Owner,  Hotz  Concrete  Pumping,  Inc,  4524  S  68th  St,  Omaha,  NE,  68117-1009 06-04-92 

Hutchinson  B,  Prod  Supv,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,  NE,  68107 09-30-88 

Hyland  B  F,  Sales,  Sub  Sea  Int'L,  PO  Box  6608,  New  Orleans,  LA,  70174 09-18-94 

Hyslop  R  C,  VP,  Hytopz,  Inc,  PO  Box  13322,  Spokane,  WA,  99213 : 01-22-96 

Jeffree  R,  Gen  Mgr.  Berminghammer  Foundation  Equip,  Wellington  St.  Marine  Trmnl,  Hamilton,  ONT,  CAN,  L8L  4Z9 03-25-92 

Jensen  L  L,  President,  Habco  Int'L  Inc,  930  N  Olive,  Kansas  City,  MO,  64120 01-10-92 

Johnson  B,  Sis  Rep,  Knox  Kershaw,  Inc,  PO  Box  370,  Douglasville,  GA,  30133-0370 10-08-91 

Kamin  B,  Dist  Mgr,  SIKA  Corp,  17  Elton  Ct,  Pleasant  Hill,  CA,  94523 04-08-94 

Kenny  J  C,  VP  Marketing,  Kenny  Construction  Co,  250  Northgate  Pkwy,  Wheeling,  IL,  60090 03-23-94 

Kingrey  R  H,  VP,  American  Bridge  Repair,  Inc,  PO  Box  1 177,  Fortson,  GA,  31808 08-10-83 

Koch  J  L,  VP,  Restoration  Technologies.  Inc,  1415  Park  Ave,  Minneapolis,  MN,  55404-1551 03-20-91 

Koch  O,  Sis  Rep,  Fairmont  Tamper,  PO  Box  423,  Montgomeryville,  PA,  18936 02-06-89 

Koehne  L,  Managing  Dir,  Kirow  Leipzig,  Spinnerei  Strasse  13,  04179  Leipzig,  GERMANY 05-31-96 

Krier  J,  Mgr  Tie&  Timber  Div,  Cascade  Empire  Corp.  PO  Box  2770,  Portland,  OR,  97208 01-22-96 
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Alpha  Railroad  &  Piling,  Inc. 


Bridges 

Drainage  Structures 

Excavation 

Embankment 

Concrete  &  Asphalt  Paving 

5626  Hwy.  528 

Minden,  Louisiana  71055 

Telephone  (318)  377-8720 

Fax  (318)371-1974 

George  D.  Dupont  Charles  L.  Davis,  Jr. 

Gary  L.  Brown  John  B.  Benton,  III 


BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  0E  RAILROAD  SUBSTRUCTURES 


w 


ith 


Pressure  Grouting  Pressure  Grouted  Piling 

Underpinning  Preplaced  Aggregate  Concrete 

2649  South  142nd  street 
(913)  4225125  P.O.  Box  335 

Kansas  City  Phone  Bonner  Springs,  Kansas  66012 


Leonard  H  G,  President  CEO,  Swing-Lo  Suspended  Scaffold  Co,  PO  Box  128,  Covert,  MI,  49043 08-14-86 

Lowe  M,  Heating/Refrig  Analyst.  UP  RR,  PO  Box  958,  St  Louis,  MO,  63188-0958 12-06-93 

Lynch  I  K,  President,  Lynch  Cnsltng  Group,  1333  Willoughby  Rd,  Vestavia  Hills,  AL,  35219-2905 09-19-51 

Mahoney  M  W,  President,  Dodge  Engineering  Co,  8989  N  138th  St,  Omaha,  NE,  68142-1224 09-16-81 

McCarthy  M  F,  Chf  Est/Heavy  Hwy,  McCarthy  Bros  Co,  1341  N  Rock  Hill  Rd,  St  Louis,  MO,  63124 08-17-88 

McComb  E  G,  Dir-Hy-Rail  Mrktg.  Fairmont  Tamper,  PO  Box  1943,  Canton,  GA,  301 14-1943 09-26-84 

McDougal  D,  President,  McDougal  Construction  Co,  8800  NW  1 12th  St,  Ste.  300,  Kansas  City,  MO,  64153 07-29-93 

Merrifield  G  B,  CEO,  Lincoln  Industries,  PO  Box  9127,  Louisville,  KY,  40209 01-10-92 

Meyer  J  J,  Special  Projs,  Western-Cullen-Hayes,  Inc.,  3660  New  Garden  Rd.,  Williamsburg,  IN,  47393 03-26-80 

Michaels  G  A,  Ops  Mgr,  Fairmont  Tamper,  2401  Edmund  Rd-Box  20,  Cayce-West  Columbia,  SC,  29171 08-1 1-92 

Milord  K  T,  Vice  President,  R.  T.  Milord  Co,  9801  S  Industrial  Dr,  Bridgeview,  IL,  60455 12-05-91 

Milton  M  A,  Div  Mgr,  Hall  Cntrcting  Corp,  2751  W  Central  Ave  #1A,  lacksboro,  TN,  37757 01-28-88 

Moorhead  W  H,  VP  Sis  &  Engr,  Iron  Horse  Engrg  Co  Inc.  PO  Box  5398,  Suffolk,  VA,  23435 09-26-84 

Moser  F,  Gen  Supt,  Bridge  Technology,  Inc,  PO  Box  142,  Sabetha,  KS,  66534 10-16-96 

Neidert  M,  Reg  Mgr  RR  Sis.  Burke-Parsons-Bowlby  Corp,  2879  Burwyn  Hills,  Tecumseh,  MI,  49286 01-09-90 

Nicely  C  M,  CEO/Chrmn,  The  R  G  Smith  Co  Inc,  PO  Box  9067,  Canton,  OH,  44711 1 1-03-80 

Norton  K  J,  VR  Osmose  RR  Div,  PO  Box  8276,  Madison,  Wl.  53708 03-18-71 

Olin  R  V,  Reg  Mgr,  MidWest  RR  Const,  8701  N  Tamarac,  Commerce  City,  CO,  80022 04-23-92 

Ostby  D  J,  Area  Mgr  &  Prod  Mgr,  Osmose  RR  Div,  PO  Box  8276,  Madison,  WI,  53708 11-1 1-85 

Parmer  R  B,  CEO,  Parmer-Anderson  Corp,  PO  Box  948,  Casper,  WY,  82602 04-06-93 

Potter  R  H,  President,  Reid  H  Potter  Assocs  Inc,  103  S  Freeport  Rd,  Freeport,  ME,  04032 09-28-66 

Powell  S  J,  Vice  President,  Envrnmntl  Mntmg  &  Cnsltng,  PO  Box  872,  Somerville,  NJ,  08876 02-17-94 

Pratt  C  O,  Pratt  Mtls/Tech  Cnsltng  Srvcs,  PO  Box  352,  Valencia,  PA,  16059 04-30-80 

Proud  P,  Proj  Mgr,  Altair  Inc,  2150  Langdon  Farm  Rd,  Cincinnati,  OH,  45237 04-23-92 

Rookey  R  T.  VP,  Stirling  Lloyd  Products,  420  Sackett  Pt  Rd,  4A,  North  Haven,  CT,  06473 04-08-94 

Rosengaus  L.  S,  Director  General,  ITISA,  Rio  Tiber  #78,  Mexico  City,  Mexico.  06500 1 1-16-95 

Rowlison  D,  Representative,  Young's  Environmental  Cleanup,  G-5305  N  Dort  Hwy,  Flint,  MI,  48505 05-31-96 

Scara  I  M,  President,  Martin  Piling  &  Lumber  Co,  1070  Morris  Ave,  Union,  NJ,  07083 04-08-94 

Schaefer  J  P,  Sis  Mgr,  S&C  Dist.  Co.,  PO  Box  308,  Worth,  IL.  60482 02-11-92 

Schoulties  A  P,  Srvc  Engr,  Contech  Const  Prods  Inc,  1001  Grove  St,  Middletown,  OH,  45044 09-12-75 

Schulz  J  L,  Testing  Engr,  Bridge  Diagnostics,  Inc,  5398  Manhattan  Cir.Su.100,  Boulder,  CO,  80303 05-26-93 

Simpson  M,  Sis  Rep,  Wilson  Concrete  Co,  759  S  65th  St,  Kansas  City,  KS,  661 1 1 02-10-93 

Smith  K,  President,  Kirt  Smith  &  Assoc.Inc,  PO  Box  9479,  Woodlands,  TX,  77387 05-26-93 

Stevens  C,  Dir  Of  Business  Dvlpmnt,  MSI  Lodging  Systems,  100  Morgan  Keegan  Dr  #310,  Little  Rock,  AR,  72202-2210 07-1 1-94 

Story  C  L,  Divn  Mgr.-RR,  Industrial  Tractor  Co,  Inc,  6870  Phillips  Hwy,  Jacksonville,  FL,  32216 02-21-95 

Stout  T  P,  President,  Marta  Track  Constructors  Inc,  PO  Box  1509,  Washington,  PA,  15301 12-08-75 

Terry  A  S,  Sr  VP,  Rapid  Engineering,  Inc,  PO  Box  700,  Comstock  Park,  MI,  49321 07-11-94 

Thiesing  C,  VP  Sales,  M  C  Enterprise,  8  Spring  St,  Tomkins  Cove,  NY,  10986 10-16-96 

Truitt  R  N,  Exec  VP,  Western  Sling  &  Supply  Co,  PO  Box  208,  Sedalia,  CO.  80135 02-10-93 

Tryba  J,  President,  Retaining  Wall  Systems,  Inc,  4091  S  Eliot  St,  Englewood,  CO,  801 10 02-14-97 

Viehl  A,  Midwest  Machinery,  Inc,  12500  Dupont  Ave  S.,  Burnsville,  MN,  55337 02-21-95 

Von  Leesen  J  C,  VP,  Armitage  Industries,  Inc,  1650  Carmen  Dr,  Elk  Grove  Village,  IL,  60007 07-1 1-94 

Wanner  D.  VP  Sales,  Premier  Concrete  Crossings,  PO  Box  1 1305,  Portland,  OR,  9721 1-0305 02-17-94 

Weidner  T,  President,  Weidner  Williams  Contracting,  1 1420  Manderson  St,  Omaha,  NE,  68164-2629 07-18-90 

Witte  R  J,  President,  Altair  Inc,  2150  Langdon  Farm  Rd,  Cincinnati,  OH,  45237-4711 12-06-90 

Workman  M,  Plant  Mgr,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,  NE,  68107 •. 09-30-88 

Workman  T,  Sis  Rep,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,  NE,  68107 09-30-88 
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Providing  Nationwide  Railroad 
Engineering  Services 

•  Yard  and  Terminal  Planning  and  Design 

•  Track  anij  F 

•  Passenger 

•  Sfgnalization 

•  Inspection  and  Assessmei 

•  Surveying 
"  Environmental  Services 

Construction  Managemei 
I      f       •  - 
:  Carter -Burgess 

(  oiiMittanls  in  Engineering,  Art  hiiti  I 
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d  COLLINS  ENGINEERS,   INC. 

Engineers  *  Planners  *  Engineer-Divers 
CBOO]   835-3483 

Providing  Professional  Engineering  Services 
to  the  Railroad  Industry  in  the  Areas  of: 

Bridge  Design  and  Rehabilitation 

Above  and  Below  Water  Inspection 

Moveable  Bridge  Inspection 

Scour  Investigation  and  Countermeasures 

Buildings  and  Heavy  Structures 

Hydrographic  Surveying 

Partial  and  Non-Destructive  Testing 

Inspection  /  Maintenance  Programs  and  Training 

Offices  Located  In: 

Florida,  Illinois,    Indiana,  Michigan,  New  York, 
South  Carolina,  Virginia,  Washington 


MEMBERSHIP  DIRECTORY 

HONORARY  MEMBERS 

Joined 

Armstrong  W  F,  Engr  Bldgs  (Ret),  C&NW  Trans  Co,  511— 59th  St.  Holmes  Beach,  FL,  34217 01-01-47 

Budzileni  J,  Sr  Strl  Dsgnr  (Ret),  ICG  RR,  1315  W  Elmdale  Ave,  Chicago,  IL,  60660-2515 10-16-63 

Day  F  D,  Sys  Engr  Strs  Mtce  (Ret.),  Conrail,  4300  Riverside  #184,  Punta  Gorda,  FL,  33982-1723 05-01-49 

Huffman  W  H,  Asst  VP/Ch  Engr  (Ret),  C&NW  Trans  Co,  421 15  Village  42,  Camarillo,  CA,  93012 01-01-41 

Hyma  W  R,  Br  Eng  Sys  (Ret),  AT&SF  RY,  18  Bertoldo  Rd,  Park  Forest,  IL,  60466-1847 01-01-69 

Richter  F,  Consultant,  Progressive  Railroading,  1 1 16  Greenleaf  Ave,  Wilmette,  EL,  60091 

Runde  E  E,  Const  Engr-Strs  (Ret),  IC  RR,  154  Wisconsin  Ave,  E  Dubuque,  EL,  61025 12-07-59 

Williams  J  M,  Supv  B&B  (Ret),  EJ&E  RY,  5430  E  Oak  Dr,  Newaygo,  MI,  49337 09-24-63 

LIFE  MEMBERS 

Bechly  D  S.  Chf  Engr  Strs  (Ret),  IC  RR,  168  Haywood  Knolls  Dr.  Hendersonvile,  NC,  28791 06-04-68 

Bertel  D  J,  Chf  Engr  Mtce  (Ret),  MP  RR,  124  Ashwood  Ln,  Mountain  Home,  AR,  72653-3877 03-12-68 

Bessey  D  A,  Asst  Chf  Engr-Strs  (Ret).  Milwaukee  Road,  4455  Oak  View  Dr,  Sarasota,  FL,  34232 08-31-77 

Brakensiek  W  E,  Asst  Chf  Engr  Strs  (Ret),  MP  RR,  10143  Farrington  Dr,  St  Louis,  MO,  63137-2008 09-12-62 

Bryant  N  D,  Asst  Chf  Engr/M-S  (Ret),  BN  RR,  22491  Bluewater  Rd,  Chandler,  TX,  75758-8020 04-07-61 

Cook  J  C,  Gen  Frmn  B&B/W&S  (Ret),  AT&SF  RY,  3510  Gila  (Western  Hills),  Temple,  TX,  76504 12-05-59 

Coventry  K  J,  Chf  Engr  (Ret),  Algoma  Central  RY,  25  Southwood  Dr,  Sault  Ste  Marie,  ONT,  P6B  4M2 09-28-66 

Doherty  G  D,  Div  Supv  B&B  (Ret),  Soo  Line,  2424  McKinley,  Perry,  IA,  50220 05-08-70 

Flinn  L  E,  Sis  Rep  (Ret),  Western-Cullen-Hayes  Inc.  2100  Barkeley  Ln  SE  #C-1,  Fort  Myers,  FL,  33907 09-14-49 

Foreman  J  E,  Dir  Engrg  Srvs  (Ret),  B&LE  RR,  39  Quartermile  Rd,  Greenville,  PA,  16125-1207 02-06-57 

Gould  D  C,  Asst  Strl  Engr  (Ret),  UP  RR,  2123  S  109th  St,  Omaha,  NE,  68144 10-10-67 

Gunkle  W  J,  Sr  Str  Insp  (Ret),  Conrail,  107  Fairhill  Rd,  Morton,  PA,  19070 01-10-66 

Gustafson  J  A,  Br  Engr  (Ret),  BN  RR,  2095  E  Shryer  Ave,  N  St  Paul,  MN,  55109 12-05-69 

Hellweg  R  D,  Reg  Engr  (Ret),  Amtrak  (Ret.),  1301  N  Eastholme,  Bloomington,  IL,  61701 02-25-47 

Irby  C  W,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  3710  Las  Moras,  Temple,  TX,  76502-2129 09-26-67 

King  B  J,  Mgr  Strs  (Ret),  AT&SF  RY,  3800  N  Bradford  #68,  LaVerne,  CA,  91750 01-10-66 

Leach  L  J,  B&B  Supv  (Ret),  UP  RR,  PO  Box  298,  Waterville,  KS,  66548 09-26-67 

Lelevich  L  E.  Mgr  Bdgts  (Ret),  UP  RR,  7401  Alix  Pkwy,  Sacramento,  CA,  95823-3003 02-09-67 

Longiotti  P,  Supv  Strs  &  Trk  (Ret),  B&LE  RR,  62  N  Race  St,  Greenville,  PA,  16125 10-22-74 

Lurcott  E  T,  Engr  Sys  Insp  Strs  (Ret),  Conrail,  1384  Station  PI,  West  Chester,  PA,  19380 01-10-66 

McGuire  R  F,  Area  Mgr  (Ret),  Osmose  RR  Div,  14627  W  89th  St,  Lenexa,  KS,  66215 04-29-71 

Nelson  H  F,  Dir  Engrg  Svcs  (Ret),  EJ&E  RY,  500  Meadow  Wood  Dr,  Joliet,  IL,  60431 09-28-70 

Nelson  R  D,  Dir  Qual  Cntrl-Engr  (Ret),  C&NW  Trans  Co,  720  S  Division  St,  Boone,  IA,  50036 03-04-57 

Releford  C  R,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  5328-31st  St,  Lubbock,  TX,  79407 09-26-67 

Sartore  D  V,  Chf  Engr  Dsgn  (Ret),  BN  RR  (Ret.),  13827  Hardy  St,  Overland  Park,  KS,  66223 03-06-61 

Stavenjord  R,  Gen  B&B  Supv  (Ret.),  Alaska  RR,  PO  Box  0258,  Palmer,  AK,  99645 01-05-67 

Storer  J  W,  Consultant  (Ret),  507  Farwell  Dr,  Madison,  WI,  53704 03-06-61 

Thompson  C  E,  B&B  Mstr  (Ret),  CP  Rail  System,  47729  Forester  Rd,  Chilliwack,  BC,  CAN,  V2R  4M6 03-01-76 

Tieman  L  G.  Adm  Engr  (Ret).  C&NW  Trans  Co,  W170N8935  Hoyt  Dr,  Menomonee  Falls,  WI,  53051 08-25-71 

Wachter  C  E,  B&B  Mast  (Ret),  CN  RY,  #337-2100  Benuoulin  Rd,  Kelowna.  BC.  CAN,  V1W  3A4 08-26-57 

Waisanen  R  M,  Asst  Arch  Engr  (Ret),  C&NW  Trans  Co,  1309  Hillside,  Berkley,  IL,  60163 10-16-63 

Westerman  C  J,  Engr  Br  Mtce  (Ret),  SP  Trans  Co,  6310  Everest  Way,  Sacramento,  CA,  95842 09-09-62 

Whitney  N  E.  Engr-Civil  Wrks  (Ret),  IC  RR,  720  Riverside  Dr  N,  Hudson,  WI,  54016 09-14-66 

Williams  J  R,  Vice  President  (Ret),  Alfred  Benesch  &  Co,  293  Minocqua  St,  Park  Forest,  IL,  60466 12-07-59 
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Bettigole  Andrews  &  Clark,  Inc. 

Consulting  Engineers 

Corporate  Offices: 

1  University  Plaza 

Hackensack,  NJ  07601 

Tel  201-489-8080 
Fax  201-489-9755 

Offices: 

New  Jersey  -  New  York-  Maryland 

Pennsylvania  -  New  Hampshire 

Florida  -  Connecticut  -  Massachusetts 


hazelet  &  erdal 
Dames  &  Moore 


Successors  to  the 

Scherzer  Rolling  Lift  Bridge  Company 
serving  the  railroad  industry  since  1897 

FIXED  and  MOVABLE  RAILROAD  BRIDGES 

Design  -  New  and  Rehabilitation 

Inspection  -  Structural,  Mechanical,  &  Electrical 

Rating  and  Analysis 

547  W.  Jackson  Boulevard,  Suite  1500,  Chicago,  Illinois  60661-5717 
Phone  (312)461-0267    •     FAX  (312)461-0373 

Corporate  offices  nationwide  providing  a  broad  range  of  engineering  services 


LIST  OF  MEMBERS 


Miscellaneous  Members 

M.  D.  Anderson 
J.  R.  Callahan 
J.  Chores 
J.  W.  Clark 
J.  R.  Iwinski 
D.  E.  Lasley 
G.  W.  McDonald 
N.  R.  Stander 
P.  F.  Viehweg 
D.  E.  Waller 
T.  F.  Waltemath 
K.  E.  Wilkerson 

AAR 

L.  T.  Cemy 
A.  Hazell 
D.  E.  Otter 

ABC  Rail 

R.  Hein 

Alaska  RR 

A.  Price 

Alfred  Benesch  &  Co 

B.  Brantley 
J.  L.  Carrato 

C.  H.  Hague 
M.  J.  Marlow 
A.  J.  Maupin 

Algoma  Central  RY 

D.  Smalec 

All-air  Inc 

P.  Proud 

R.  J.  Witte,  Jr 

American  Bridge  Repair,  Inc 

R.  H.  KingTey 

American  Inland  Divers 

G.  G.  Barksdale 

American  Public  Transit  Assn 

D.  D.  Foth 

Amtrak 

R.  A.  Begnaud 
K.  C.  Bibly 
J.  Cox 

S.  R.  Dietrich 
T.  V.  Dunn 

C.  R.  Ennis 
F.  T.  Hall 

J.  M.  Johnson 

D.  L.  Kershner 
K.  F.  Koff 

K.  L.  Kulick 
J.  A.  Lileikis 
M.  R.  Lynn 
M.  J.  Marge 
A.  E.  Misiaszek 
J.  A.  Naglich 
T.  N.  Olechowski 
R.  T.  Olson,  Jr 
I.  Oncu 
A.  Peterson 
J.  A.  Pielli 


P.  H.  Porzillo 
R.  Salinas 
J.  Stearman 

Apex  Contracting  Inc 

R.  S.  Buchanan 

AREA 

D.  E.  Staplin 

Armitage  Industries,  Inc 

J.  C.  Von  Leesen 

Ashley  Drew  &  Northern  RR 

D.  A.  Gulledge 

AT&SF  RY 

G.  H.  Herren  (Ret.) 

Australian  National  RY 

M.  O'Malley 

B&ARR 

A.  R.  Picken 

BC  Rail 

J.  S.  Frost 
L.  B.  Griffin 
P.  C.  Lim 
J.  Lusney 

Berkel  &  Co  Contractors  Inc 

C.  J.  Berkel 

Berminghammer  Foundation  Equip 

R.  Jeffiee 

Black  &  Veatch 

S.  T.  Sturgeon 

BNSF 

P.  L.  Barrett 

J.  A.  Birgenheier 

R.  J.  Boileau 

M.  T.  Borg 

R.  L.  Brooks,  Jr 

B.  T.  Bums 
W.  G.  Byers 
F.  N.  Bynum 
R.  W.  Carter 
A.  M.  Charrow 

A.  C.  Chiaramonte 
K.  L.  Clark 
D.  A.  Douglas 
K.  R.  Dout 

D.  J.  Driscoll 

C.  A.  Estes 

E.  O.  Ferguson 
J.  D.  Fraise 

E.  K.  Frohberg 
R.  R.  Gibbs 
S.  A.  Goodall 

D.  M.  Gosney 
V.  T.  Graves 
J.  T.  Hagen 
R.  K.  Hamel 
G.  E.  Haug 

J.  L.  Hostler 
T.  M.  Hudak 
T.  Huya 


K.  H.  Jennison 
J.  Johnson 
M.  L.  Johnson 
R.  M.  Kadota 
K.  E.  Kiefer 

C.  C.  Knutson 
S.  M.  LaHue 
H. M.  Lees 

D.  E.  Lozano 

T.  C.  McMurray 
L.  C.  McNeely 
A.  McNulty 
S.  A.  Millsap 
A.  D.  Moore 
R.  C.  Murphy 
R.  L.  Olson 
M.  E.  Pentas 
M.  J.  Perrodin 
D.  R.  Perry 
H.  R.  Perry 
J.  M.  Quesada 
W.  R.  Reckling 
J.  J.  Rimmereid 
S.  M.  Rogers 
C.  W.  Seery 
W.  R.  Sims 
V.  L.  Slone 
C.  D.  Smith 
T.  H.  Solie 
G.  W.  Strelcheck 
S.  L.  Talbot 
V.  V.  Tamosiunas 
M.  Tenorio 

C.  Townlian 
T  M.  Walton 

D.  Whitaker 
R.  L.  Wolzen 
L.  D.  Woodley 

Boston  &  Maine  Corp 

D.  J.  Cary 
M.  Davis 

Bowman,  Barrett  &  Assocs,  Inc. 
J.  E.  Barrett 
R.  G.  Michael 
W.  Rymsza 

Bridge  Diagnostics,  Inc 

J.  L.  Schulz 

Bridge  Technology,  Inc 

F.  Moser 

BRW,  Inc 

W.  D.  Burgel 

Burgess  &  Niple  Ltd 
R.  H.  Stokes 

Burke-Parsons-Bowlby  Corp 

M.  Neidert 

CA  State  U 

F.  G.  Burrows 

CANAC-Railroad  Technologies 

R.  A.  Fraser 
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^Tm\  ENGINEERS 


CONSOER  TOWNSEND  ENVIRODYNE  ENGINEERS,  INC. 

Complete  engineering  services  for 
railroad  and  transit  systems  nationwide .  .  . 

►  Bridge  Design  -  New  and  Rehabiliation  -  Fixed  and  Movable 

►  Bridge  Inspection  -  Structural,  Mechanical  and  Electrical 

►  Planning  and  Design  -  Railyards,  Terminal  and  Shop  Facilities 

►  High  Speed  Rail  Studies 

►  Environmental  Assessment  and  Engineering 

►  Construction  Management  Services 

Regional  Offices:        Chicago,  IL  Orange,  CA  24  Offices 

(312)938-0300        (714)835-4447        Nationwide 

New  York,  NY  Nashville,  TN 

(2 1 2)  682-6340        (6 1 5)  244-8864 


Specialists  in  keeping 
Bridges  in  service 

•TIMBER    •  STEEL    'CONCRETE 

Over  40  years  of  railroad  experience. 
Inspect. . .  Repair. . .  Treat. . .  Strengthen 


RAILROAD  DIVISION 
P  O  Box  8276  •  Madison  Wisconsin  53708 
608/221  2292  •  800/356-5952 


WE'RE  THE  BRIDGE  PRESERVERS 


Canadian  National  RY 

F.  J.  Bothwell 
S.  Del  Vecchio 
D.  C.  Delwo 

G.  W.  Katcher 
R.  W.  Nagel 
N.  S.  Patel 

D.  J.  Paul 

B.  Russell 

Canadian  Pacific  RY 

W.  J.  Buss 
N.  Clarke 
J.  T.  Creighton 

D.  A.  Davis 
R.  R.  Davis 
J.  C.  Draper 
J.  E.  Evans 
A.  G.  Findlay 
J.  Gallagher 
J.  Goebel 

E.  Gray 

W.  J.  Hager 
G.  A.  Hamel 
J.  D.  Harris 
S.  Henri 
S.  J.  Hill 

D.  E.  Hoadley 

E.  Howard 
T.  G.  Hughes 
R.  D.  Iwen 
H.  T.  Johnson 
S.  W.  Karns 

D.  W.  Kermack 
J.  M.  Klett 

D.  R.  Lane 

I.  B.  Langrehr 
R.  A.  Lemelin 
R.  Matthias 
R.  L.  McKee 
J.  D.  McLeman 

F.  Mele 
R.  Melito 
R.  Michaud 
A.  Mielke 

A.  R.  Miltimore 
A.  J.  Paquette 

C.  Phillips 
K.  Popp 

H.  Pottinger 

G.  Prell 

R.  Pylypchuk 
W.  S.  Rowe 
S.  R.  Schneider 
J.  W.  Sheridan 
C.  St.  Pierre 
M.  E.  Steely 
R.  Strelesky 
J.  Sutherland 
S.  Vidal 
K.  K.  Walberg 
C.  M.  Whelan 
L.  M.  Wieting 

E.  O.  Williamson 
P.  Wilson 

JR.  Woods 

Cantelou,Herrer,Wms&Powell 

J.  Williams 

Carlisle  Coatings  &  Wtp. 
T.  D.  Eorgan 


Carolina  Power  &  Light  Co 

H.  A.  Shamblin 

Carter  &  Burgess,  Inc 
J.  Contreras 
J.  J.  Horney 

Cascade  Empire  Corp 

J.  Krier 

CC&P  RR 

W.  B.  Begg 
J.  D.  Pratt 

Central  Community  College 

L.  P.  Mortensen 

CH2M  Hill 

G.  L.  Lewis 

Clark  Dietz,  Inc. 

G.  E.  Krupa 

Collins  Engineers,  Inc 

D.  G  Cecchi 
D.  G  Stromberg 

Columbia  Terminal  RR 
C.  Johanningmeier 

Columbus  &  Greenville  RY 

W.  Carver 

Conrail 

B.  R.  Anderson 
T.  E.  Bilson 
M.  L.  Bradley 
M.  J.  Brinck 

C.  U.  Carapucci 

A.  Castrucci 
M.  T.  Cohee 

C.  R.  Covill 

P.  L.  Del  Signore 

W.  Gall 

T.  M.  Gilbert 

D.  K.  Hool 
H.  S.  Kann 
J.  T.  Kapp 

D.  R.  Killingbeck 
W.  D.  Linaberry 
J.  C.  May 

B.  J.  Maylie 

W.  R.  McCloe,  Jr 
G.  L.  Murlatt 
L.  L.  Ohl 
J.  J.  Orlando 
T.  A.  Reynolds 
J.  S.  Richter 
P.  M.  Roddy 

E.  Rollo 
J.  R.  Rose 
R.  S.  Ross 

L.  J.  Schmoyer 
N.  E.  Schultz,  Jr 
G.  R.  Stewart 
K.  Virgin 
D.  E.  Williams 
M.  Wisniowicz 

C.  S.  Yordy 
C.  W.  Young 

Contech  Const  Prods  Inc 

A.  P.  Schoulties 


Copper  Basin  RY 

L.  S. Jacobson 

CPI  Concrete  Products,  Inc 

J.  D.  Baker 

CSX  Transportation 

J.  A.  Adams 
L.  D.  Biddy 

A.  B.  Carter 
T.  H.  Clark 
K.  E.  Coy 

H.  L.  Davidson 
T.  M.  Galloway 

C.  A.  Gerhardstein 

D.  D.  Henson 
M.  C.  McMaster 

B.  E.  Moroney 
J.  L.  Neece 

D.  A.  Oram 
T.  M.  Paine,  Jr 
M.  L.  Smith 
D.  C.  Sullivan 
G  E.  Whittaker 

CTE  Engineers 

D.  E.  Buchko 
R.  L.  Calhoun 
T.  J.  Parker 
R.  J.  Reiss 
M.  D.  Yeager 

D&HRY 

R.  P.  Conroy 

Daniel  Mann  Johnson  Mendenhall 
G.  I.  Skillman 

DART 

R.  M.  Hergenrader 

David  L  Holt  Co  Inc 

D.  L.  Holt 

Design  Nine 

J.  E.  Futrell 

G.  T.  Hay 

R.  L.  Thielemier 

DM&E  RR 

D.  G.  DeBerg 
B.  McKillip 

Dodge  Engineering  Co 

M.  W.  Mahoney 

Dolby  &  Assoc,  Inc. 
A.  J.  Dolby 

Duffield  Associates  Inc 

P.  V.  Ford 

DuPont 

A.  G laser 

Eastern  AL  RY 

D.  Garrett,  Jr 

EJ&E  RY 

R.  C.  Baker 
K.  Ernst 
D.  Maloney 
W.  C.  Sturm 
R.  W.  Weber 
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Shannons*  Wilson,  inc. 

Geotechnical  and  Environmental  Consultants 

Railroad  Engineering  and  Rail  Transit  Consulting 

EMERGENCY  SERVICES 
ROUTE/MAINTENANCE  SERVICES 

►  Landslide  Correction 

^  Soil  and  Rock  Slope  Stabilization 

►  Erosion  Control 

►  Foundations 

►  Tunnel  Rehabilitation 

►  Subgrade  and  Drainage  Improvements 

DESIGN  SERVICES 

►  Facilities  /  Switch  Yards  /  Intermodal  Yards 
>-  New  Tunnels  and  Clearance  Improvements 
*■  Line  Changes  and  Upgrades 

»-  Pavement  and  Subgrade  Improvements 

ENVIRONMENTAL  SERVICES 

►  Permitting  and  Compliance  Support 

►  Property  Transfer  Assessments 

►  Wetland  Evaluations  and  Mitigation 
»-  Environmental  Impact  Assessments 
p-  Spill  Assessment  &  Cleanup 

Seattle  •  Richland  •  Anchorage  •  Fairbanks  •  St.  Louis  •  Boston 
(206)  632-8020 


(708)  636-5590 
(312)  585-6380 


SODERLUND  BROS.,  INC. 

MECHANICAL  CONTRACTORS 
ENERGY  SAVING  CONTROL  &  DESIGN 


Heating 

Air  Conditioning 

Piping 

Boilers 

Ventilation/Air  Balancing 

Power  Washing 

Lubrication 


Refrigeration 

Pumps 

Humidifiers 

Insulation 

Welding 

Controls 

Wiring 


6060  WEST  95TH  STREET  -  OAK  LAWN,  ILLINOIS  60453 
Ask  for  Mike  Sheahan. 


Engineering  Srvcs 
M.  P.  Bhalakia 

Envrnmntl  Mntrng  &  Cnsltng 

S.  J.  Powell 

ESCA  Consultants  Inc 

G.  G.  Busboom 
R.  Payne 

F  K  Ketler  Co 

J.  E.  Cooney 
W.  Gaynor 

Fairmont  Tamper 

O.  Koch 

E.  G.  McComb 

G.  A.  Michaels 

FECRY 

H.  Nicholson 
W.  S.  Riehl,  III 
W.  S.  Stokely 

Foam  Enterprises,  Inc 

J.  L.  Andersen 

Fordyce  &  Princeton  RR 

P.  W.  Clayton 

FRA 

G.  A.  Davids 
W.  A.  Grotz,  Jr 
K.  E.  Rusk 

Frederic  R  Harris,  Inc 

D.  Levy 

S.  A.  Pickard 

J.  G.  Pulicare 

Fremont  Ind  Corp 

F.  DeGrigrio 

Fritz-Rumer-Cooke  Co,  Inc 

C.  C.  Cooke,  ni 

Gateway  Western  RY 
J.  P.  Tebbe 
S.  P.  Walker 

Goble  Rausche  Likins  &  Assocs. 

G.  G.  Goble 

Goodkind  &  O'Dea 

D.  Goldberg 
T.  R.  Moore 

Gordon,  Bua  &  Read,  Inc. 
J.  H.  Read 

Grace  Diving  Ent,  Inc 

B.  Grace 

Green  &  Marks 

C.  K.  Marks 

Habco  Int'L  Inc 

L.  L. Jensen 

Hall  Cntrcting  Corp 

M.  A.  Milton 


Hays,  Seay,  Mattern  &  Mattern 

S.  J.  Chapin 

HDR  Engineering 

E.  Hankinson 
J.  M.  Helm 

C.  H.  Leichner,  III 

C.  R.  Lenning 
R.  F.  Poulsen 
R.  M.  Powers 

T.  P.  Smithberger 
H.  Solarte 

F.  H.  Wei 

Hilman  Rollers 

D.  A.  Hill 

HNTB 

K.  E.  Bruestle 
S.  T.  Hague 
S.  A.  Hrncir 
F.  A.  Martinez 
J.  R.  Masters 
D.  L.  McCammon 
T.  A.  Skinner 
R.  D.  Smith 

D.  W.  Spruill 

Horner  &  Shifrin  Cnslt  Engrs 

K.  L.  Busch 

Hotz  Concrete  Pumping,  Inc 

P.  Hotz 

Hytopz,  Inc 

R.  C.  Hyslop 

I&ORR 

J.  G.  Richter 

ICRR 

E.  E.  Beard 
J.  H.  Burrell 
A.  Chance 
D.  R.  Duncan 
H.  A.  Dunn 
R.  Kaye 

D.  J.  Lewis 
M.  Noyszewski 
W.  M.  Russell 
J.  H.  Smith 
G.  K.  Tate 

IHBRR 

J.  E.  Dziak 

Illinois  &  Midland  RR 

A.  R.  Johnson 

Industrial  Tractor  Co,  Inc 

C.  L.  Story 

Iowa  Interstate  RR 

W.  B.  Dennis 

Iron  Horse  Engrg  Co  Inc 

W.  H.  Moorhead 

ITISA 

S.  Rosengaus  L. 

Janus  Consulting 

R.  A.  Wyatt 


JBM  Engineers  &  Plnrs 

W.  E.  Glavin 

John  Deere 

J.  A.  Bostrom 

KCSRY 

D.  R.  Briggs 
D.  W.  Brookings 
D.  K.  Franz 
J.  P.  Goodman 
P.  R.  Rainer,  Jr 
G.  R.  Terry 

Kelly  Engr,  Inc 

R.  J.  Kelly 

Kenny  Construction  Co 

J.  C.  Kenny 

Kirow  Leipzig 

L.  Koehne 

Kirt  Smith  &  Assoc.Jnc. 

K.  Smith 

Knox  Kershaw,  Inc 

B. Johnson 

Kucirek  Engineering,  Inc 

E.  J.  Kucirek 

Kuhn  Professional  Srvcs  Inc 
T.  E.  Kuhn 

LA  &  Delta  RR 

C.  T.  Broussard 
M.  Mouton 

Lincoln  Industries 

G.  B.  Merrifield,  Jr 

Lloyd-Thomas 

K.  Young 

Lockheed  Martin 

W.  L.  Fischer 

LS  Transit  Systems 

N.  J.  Higgins 
J.  N.  Michel 

LS&I  RR 

A.  G.  Freeman 
T.  O.  Stokke 
L.  W  Zdunek 

Lunda  Construction  Co 

T.  G.  Galamyk 

Lynch  Cnsltng  Group 

J.  K.  Lynch,  Sr 

LZR  Engineering,  Inc 

W.  B.  Luzier 

M  C  Enterprise 

C.  Thiesing 

Maine  Central  RR 

L.  G.  Perkins,  Jr 
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alfred  benesch  &  company 

CONSULTING      ENGINEERS 

205  North  Michigan  Avenue 

Boulevard  Towers  South 

Chicago,  Illinois  60601 

3 1  2/565-0450    Fax:  3 1  2/565-  2497 


Celebrating 

50 


YEARS 


Offices  in  Kenosha,  Wl;   Lansing,  Ml,  Pottsville,  PA 


:>  Highways 

:>  Bridges  O 

o  Railroads  o 

o  Airports  o 

O  Rail  Rapid  Transit  o 

3  Structural  Engineering  o 


Value  Engineering 
Construction  Engineering 
Environmental  Studies 
Transportation  System  Management 
Construction  Management 


We  are  committed  to  equal  opportunity  employment.   Resumes  welcome 


Complete  Engineering  Services  for  the 
Railroad  Industry 


Tracks,  Bridges,  Structures 
Construction  Management 
Shops,  Warehouses,  Offices 


Fuel  Management 
Utilities 
Financial  Studies 


E3  BLACK  &VEATCH 


8400  Ward  Parkway,  Kansas  City,  MO  64114    (913)  458-2222. 

Offices  Worldwide 

World  Wide  Web:  http://www.bv.com 


ESCA 


CONSULTANTS,    INC. 

1606  WILLOW  VIEW  RD.      P.O.  BOX  159 
URBANA,  ILLINOIS  (217)384-0505 


RAILROAD  &  HIGHWAY  BRIDGES-TRACKWORK 
INDUSTRIAL  FACILITIES-SPECIAL  STRUCTURES 

INSPECTION  &  RATING 

REPORTS  &  STUDIES 

DESIGN  &  PLANS 

CONSTRUCTION  SUPERVISION 
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Marta  Track  Constructors  Inc 
T.  P.  Stout 

Martin  Piling  &  Lumber  Co 

J.  M.  Scara 

Martin/Martin,  Inc  • 

T.  Stauffer 
D.  J.  Wittman 

Maryland  Midland  RY 

W.  E.  Weszka 

McCarthy  Bros  Co 

M.  F.  McCarthy 

McDougal  Construction  Co 

D.  McDougal 

Meridian  Engrs  &  Plnrs,  Inc 

D.  Knuth 
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